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B.S.P. pile hammers 
drive Britain’s longest 
pre-stressed concrete piles 








Two special 95ft. raking pile frames equipped 
with B.S. P. 8-ton and 10-ton single-acting hammers 
were used for driving vertical and raking cylindrical 
pre-stressed concrete bearing piles for the new 


Esso Marine Terminal at Milford Haven 


Mounted on the contractors’ own vessels, cach 
B.S. P. pile frame is designed to rake backwards to 
| in 3 and incorporates pendulum leaders capable of 
raking sideways independently to the same extent 
The leaders may also be swivelled to face outwards 


or to either side as required 





The 27\in. diameter 143ft.-long concrete bearing 
mv. ~ GROSVENOR™ showing the , ; 
DN piles. the longest of this type to be installed in Great 
pendulu eaders SWwivelted StIUe@WaVs 
‘iti al es tatidteaee Britain, were driven in 60ft. of water through S0ft 


Contractors: Joha Mowlem & Co. Ltd., London, S.W.A of silt. sand and gravel to hard bedrock. 


ERI 
PEC wNRAC AL REPRESENTATIVES THROUGHOUT THE WORLD 


THE BRITISH STEEL PILING CO. LTD. 


10 HAYMARKET, LONDON, S.W.1. Telephone: TRAfalgar 1024 
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Smaller, 
Compressors Lichter, 


more Powerful 





ght 2,180 Ib (990 kg) & 115 c.f.m. 3.2m3 m 

















b (1,630 kg) ®% 315 c.f.m. 8.9m3 n 


No other compressors pack so much power 
for their size and weight 


Atlas Copco now make a full range of VT com- the components for compressors and engines are 
pressors incorporating the major changes in interchangeable throughout the series, soservicing 
design and produciion that have made the VT4 problems are reduced to a minimum. 

so successful. The VT series consists of four Powered by rugged air-or water-cooled diesel en- 
compressors of the same simple basic design, with gines, VT compressorsarelighterandmorecompact 
apacities ranging from 115 to 315 c.f.m. Most of than any other type of compressors in their class. 


Sltlas Copco puts compressed air to work for the world 


Write for literature to your local company or agent or write to Atias Copco AB, Stockholm 1, Sweden 
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HEAVY-DUTY MACHINE TOOLS 


WALDRICH 
SIEGEN 


H. A. Waldrich of Siegen, 
Germany, have designed 
and built various types of 
heavy-duty machine tools 
for over 50 years, These 
machines are extremely 
rugged and highly efficient 


in production. 


A high-speed, heavy-duty lathe 
which will take workpieces up 


to | 30 tons in weight 


High-Speed, Roll Turning and Facing Lathes B® Roll Grinders 
Combined Planing and Milling Machines My Planers 





AD .440 


L70., COVENTRY Factored Division Red Lane Works 
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How Tylers can solve your 


Tylers possess the skill, knowledge and 
experience to solve all kinds of coverage 
problems with minimum trouble and delay. 
This ‘know-how’ plus the wide adaptability 
possible with our Precast Reinforced 
Concrete Units allow our own skilled 
erection teams to go into rapid action and 
complete the contract with surprising 
speed, economy and precision. 
We plan and erect all types of buildings 
for industrial, agricultural and community 
needs—spacious, aesthetically sound in 
appearance, and of the utmost durability. 
We can supply insulation to comply with 
the Standard of Thermal Insulation 
for Industrial Buildings 
No. 1220 of 1958. 
You will find our quotations remarkably 
low—and our work conforms to B.S.S. Code 
of Practice C.P. 114 57. § Asse, aoc . re 
- 7 * q Helow: aiding 








Photographs by courtesy of :— 
p: Compressed Cork Ltd. 
Michael Birch Design 
» Village Ha 


TONBRIDGE Sal ala te ' sits Beer : 
E. W. TYLER & COMPANY LIMITED, Milford Works, Cannon Lane. Tonbridge, Kent. Te/: Tonbridge 4024/5 
Enter No. 22;0n reply card 
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They do! Colt have a ventilator, natural or powered, to meet every kind of problem—including a 
range of high powered ventilators such as the Upward Discharge unit shown here. Let the Colt 
Ventilation Service advise you. Powered or natural, or a combination of both—the Colt engineer 
will tell you which system is best and most economical for you. Send for a manual to Dept. 37 


The power behind natural ventilation and 
naturally behind powered ventilation too! 





COLT VENTILATION LIMITED - SURBITON - SURREY - TEL: ELMBRIDGE 0161 
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TURQUOISE DRAWING HB 





Cooper nuts, bolts and studs are 
made to British Standard specifi- 
cations or variations according to 








customers’ requirements. 
Large stocks are carried for quick 
delivery. 


EAGLE “CHEMI * SEALED” 


GEORGE COOPER & SONS" 


EFFINGHAM NUT & BOLT WORKS 
PHONE: ercus SHEFFIELD GRAMS: “COOPER 





c. 10 
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For perfect ‘originals’ and 
first-class prints always, work 
with TURQUOISE pencils. 
These unrivalled TURQUOISE 
qualities make every detail 
right, without omissions, 


FLOORING SPECIALISTS FOR 100 YEARS ghost lines, fade-outs. 
SMOOTHNESS 
IMMOVABLE-ACME HARDWOOD FLOORS for swift effortless drawings and 
no flaws 
BLACKNESS 
ACMEPAVING SOFTWOOD END GRAIN PAVING the 100% Electronic graphite 
means crisp lines of maximum 
density 
STRENGTH 
ACMETYLE SUPER P.V.C. TILES needle points hold under greatest 
pressure, save time wasting 
sharpening 
ACMELYNO LINOLEUM DURABILITY 
the longest line remains constant 


in width 


ACMECORK CORK TILES GRADING 


17 precise grades from 9H to 6B 





for factory floors 











Try Turquoise drawing leads 


ACMETRED RUBBER FLOORING 
available from 2B to 6H 


ime with 


> 














ACMEPYLE FITTED CAR 
ii every t 
ACME FLOOR RENOVATION SERVICE ee il 


Technical Brochures gladly sent on request. 1 | 


FLOORING & PAVING 


C0.(1904) LIMITED || sdeocn |. pencils 


83d per dozen 


NN t\4 











EAGLE PENCIL COMPANY - ASHLEY ROAD - TOTTENHAM - N.17 


RIVER ROAD, BARKING, ESSEX. RIPpleway 277! (P.B.X,) | 
Enter No. 43 on reply card 
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in th OIL INDUSTRY 


Shown above are three 200-ton per hour Plenty Variable and Reversible 
Delivery Pumps installed at the Bunkering Installation of BP Olie- 
Kompagniet A,S, Copenhagen. These pumps handle all grades of oil 
from Diesel to heavy bunker fuel and can easily and quickly be set to 
deliver any predetermined grade of fuel oil by the blending of light and 
heavy base stocks. They maintain accurate blend irrespective of tempera- 
ture, throughput or pressure head, without any elaborate or delicate 


apparatus. 


NEWBURY 


LENT 


Variable and reversible delivery pumps of the Plenty type enable lines 
to be purged or drained and transfer duties to be carried out with constant 
speed unidirectional prime movers, without elaborate changeover con- 
nections and valves. Plenty pumps are in use at the principal oil installa- 
tions throughout the world, and can be supplied with automatic controls 
of all kinds and with remote control. They are made in sizes from 60 g.p.h. 
to 750 tons per hour, and catalogues are available covering all ther 


various uses in industry. 


Berks, England 


& SON Ltd. 





Plenty designs are registered and protected by world-wide patents 


MARINE STEAM ENGINES, STERN GEAR, PROPELLERS, 
MIXING MACHINES, FILTERS 


E.N 
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THIS 
CASE! 


Ihtre are 


engineering 


many ways of packing sensitive 


items, from radio valves to large 
engineering assemblies but there is only one satisfactory 


EXPORT PACKING 


EPS ensure safe storage and safe arrival, thus 


method scientific packing by 
SERVICE. 


reducing customer complaints and cutting costs. 


LET E.P.S. SCIENTIFICALLY SOLVE YOUR PACKING PROBLEMS 
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GIRDLESTONE 


CENTRIFUGAL PUMPS 
for industrial applications and general 
pumping duties, up to §” in cast iron 
and bronze and up to 2” in stainless 
steel. 

DIAPHRAGM PUMPS 
without glands, for corrosive 
abrasive liquids. 


2 


Main water supply pumps at Anstey 
Aerodrome. 


CONDENSATE RECOVERY PLANTS 


automatically controlled. 

SMALL ROTARY PUMPS 
for oil transfer duties 
and 


FLOAT CONTROL GEAR 


and Mimstry of 


VERTICAL SUMP PUMPS On 
automatic or manual control Ieia 
GIRDLESTONE 


23 Davies Street, London, W.1. 
Works: Woodbridge, Suffolk. 


1dmiraity, War Office 


EXPORT PACKING SERVICE LIMITED 


= Ep & | IMPERIAL BUILDINGS, 56 KINGSWAY, LONDON, W.C.2 
RCPsEe | tei CHAncery 5121-3 Grams: EXPAC WESTCENT LONDON 
| Works at Sittingbourne and Chipping Warden near Banbury 


fiom supply lists 


PUMPS LTD. 
Tel : MAYfair 1354 & 5317 
Tel : Woodbridge 660 


RED 
Pi 2 


tem 
AP5S6 
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HYDROCON 


FULLY-SLEWING MOBILE 


CRANES 





Enter No. 62 on reply card 





Completely Hydraulically 
operated, fully slewing 7 
from 5 to 10 tons Z 


* Illustration shows § ton “ Hydro- 








@ One cab, one engine, one operator, full circle slewing. 

@ No clutches, no electric motor. 

@ Finger-tip controls allowing 3 motions at once. 

@ Jibs up to 56 ft., easily erected by three men without 
mechanical assistance. 

@ Quick-acting outriggers. 

@ Universal foot pads. 

@ High torque Rotary Hydraulic Motors for precision control. 

@ Fully interchangeable. 

@ No maintenance required. 


@ Fast winch speeds, with Hydrocon ** double safety ’’ brakes 
and POWER LOWERING for precision control. 


@ Winch parts 90 per cent interchangeable. 
@ One rope for all jib lengths. 


LAMBERT ENGINEERING CO. (GLASGOW) LTD. 


BURNFIELD WORKS GIFFNOCK NEAR GLASGOW SCOTLAND 


con Highlander *’ in operation 


a 
~~ 
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ERM ieee) For full details write to 


BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD + MAIDENHEAD - BERKS - TELEPHONE: MAIDENHEAD 5100 


























Good news! 


Just a discreet signal to remind you that Ermeto 
High Pressure Flexible Hose can now sign off 
with an even wider range of endings (all happy) 
since the introduction of pre-swaged ends in 
addition to the re-usable twin saddle type. 

Both types are available with a wide selection 

of end fittings, including 90° and 135° bends, 
BSP male and female ends, captive nuts, in 
addition to the straight standpipe end which is 
suitable for use with Ermeto pipe fittings. 


Designed for use with most liquids and gases, 





Ermeto Flexible Hoses can be supplied 
in unit lengths of up to GO feet, with both single 


and double wire braiding. 






An end to 
every hose 






problem 





A Member of the ALENCO Group of Companies 
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— Beaver pre-loaded ball screws, up to 957 efficient. 
operate at-52 C to over 400°C with no backlash... 





RECIRCULATING BALLS 
\ 


PRECISION GROUND 





\ 





BALL RETURN TUBE \ 


\ 
\ 











WIPER SEAL 
BALL NUT 





/ 
PRELOAD ADJUSTING SHIM 


SCREW THREADS 


/ 
/ 

















a8 BALL NUT 
a 
~ 


~ 
SECURING BOLT 





BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90°, 
and they can operate within a temperature range of —52° C to 


4100 C without lubrication, and up to 170°) C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as SO when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they ‘provide a 
predictable operating life which is much longer, require much 


less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 


reversible or with controlled “no-back,” with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 Ib (825,000 Ib maximum static load) 
but the maximum potential operating load is, in most cases, 


limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 


linear movement. 


Neca ies i a cilia aia 


* Complete technical and manufacturing co-operation with Beaver Precision 
Products Tne, Detroit. 


For further infor mation ple ase write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


BRISTOL SIDDELEY ENGINES LIMITED 
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HEAVY CAPITAL EQUIPMENT 








lid | 
Fabricating 


" 








GAS GRoOU P- 


Enter No. 91 on reply card 
2 














April 22, 1960 THE 


ENGINEER 


Photograph reproduced by 
courtesy of the National 
Physical Laboratory and 
the Ministry of Works. 








1,000,000 VOLT 


FERRANTI TESTING TRANSFORMER 
installed at the 


NATIONAL PHYSICAL LABORATORY 


TRANSFORMER 


THE HIGHEST VOLTAGE 


OUTDOOR TESTING 


IN THE UNITED KINGDOM 


A 1,000,000 Volt Ferranti Testing Trans- 
former operating with the tank at a potential 
of 500,000 Volts above earth. The trans- 
former is mounted on 6 columns of insulators 
at a height of 12 feet from ground level. The 
overall height of the complete equipment is 
36 feet. Associated with the equipment is a 
1,000,000 Volt wall bushing, 36 feet in length, 


This equipment 
FERRANTT LID - 


London Office: 


KERN HOUSE 


through which the supply is carried to the 
test laboratories. 

Ferranti are specialists in the manufacture of 
High Voltage A.C., D.C. and Impulse Testing 
Equipments for all kinds of research and 
routine testing and are backed by over 70 
years’ experience in the manufacture and 
development of electrical apparatus. 


LANCS 


We Geek» 


was installed under the direction of the Ministry of Works. 


HOLLINW OOD 


KINGSWAY 


FT 201/2 
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GLACIER 
DQ 


a bearing material in tube form 


from which you can machine 
your own dry bearings 


MACHINABLE, MOULDABLE DQ 


Although in selecting a dry, no-lubricant bearing material the 
designer’s first choice will more often than not be the well- 
known GLACIER DU, this is a composite material whose effective 
bearing surface cannot be machined. DQ. on the other hand, isa 
homogeneous—and therefore mouldable and machinable—dry 
bearing material, based, like pu, on *‘Fluon”’ (ICI trademark). 
As such it is unique in its field. DQ is a tremendous step forward in 
bearing technology, for it brings the possibility of dry mechanical 
assemblies right into the present: bushes, thrust washers, 
locating pads and guides of simple geometrical shapes, which 
cannot be formed from strip can now be machined or moulded 
easily from solid DQ. DQ was originally developed—and is made 


exclusively—by GLACIER. 


PROPERTIES OF D@ 

DQ dry bearing material, though neither quite as strong or 
quite as wear-resistant as pu, has, in itself and throughout, 
frictional and wear-resisting properties comparable with those 
of lubricated bearings, and it can be used at temperatures from 
—200° to +250°C. Absence of oil means that no contamination 
can occur with p@, which operates even when totally immersed 
in liquid—often with improved performance—and is resistant to 
corrosion by many industrial liquids and gases, including 
solvents. It is tolerant of dirty surroundings. There are no static 
electricity phenomena associated with pq, and it is entirely 
free from slipstick effects. 


DQ SUCCESSES IN MANY FIELDS 
Successful applications of pg dry bearing material include: 
Cold and hot service seals, pump bushes and thrust washers for 
industrial liquids and gases, including liquid oxygen and liquid 
nitrogen plant applications; mechanical movements for clectro- 
nic computers and indicating and recording instruments; 
bushes etc. for hot water circulating pumps (submerged) and for 
compressors; textile machinery; aircraft controls and instru- 
ments; etc., etc. 

Further new applications for pQ Dry Bearing Materials are 
waiting for designers who can take advantage of the properties 
of this very remarkable material. 


FIND OUT ABOUT DQ! 

Glacier will be pleased to send you a free technical handbook on 
DU and DQ Dry Bearing Materials. 

WRITE TO :— 


GLACIER 


The Glacier Metal Company, Limited, Alperton, 
Wembley, Middlesex. tevepuons: peRtvaLe 6611 


TELEGRAMS: GLAMET WEMBLEY TELEX 22729 
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IRONSIDES | JOSEPH ADAMSON 
LUBRICANTS ELECTRIC OVERHEAD TRAVELLING CRANES 


SHIELD 
PRODUCTS 


Ma 


THE IRONSIDES LUBRICANTS LTD 





DAW BANK - STOCKPORT - CHESHIRE 
Enter No. 141 on reply card 


: ; LJ per ee | | 
HY DRASHEAR ax Vs ay "nil, ‘! The Adamson 50/10 ton crane is the third of a series 


: i +} of new design supplied to Richard Thomas & Baldwins 
CUTTERS a 4 Limited, Ebbw Vale Section. Features of the crane 
% | gam §=include monolithic construction of the crab and the 
elimination of castings by mild steel fabrication of the 
hoist barrel and bottom block. The cab is of particular 
interest as it incorporates the most modern type of 
seat unit ensuring maximum vision and ease of 
control. Joseph Adamson electric overhead travelling 


* cranes can be supplied to all specifications including 
o view of the cab showing cranes suited to the most exacting 24 hours-a-day 
the seat contro! unit 
© process work. 
WIRE ROPES and a JOSEPH ADAMSON & CO. LTD. 
ARMOURED ELECTRIC CABLES . SS OS, @@R 8 + anveeg -  £aePenseas 


in association with 


D. G. McNAIR & CO. LTD. Adamson Alliance Co. Ltd., 165 Fenchurch St., Londen, E.C.3 
583 GOVAN RD. GLASGOW S.W.1 Horsehay Co. Led., Wellington, Salop. 
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 'ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


is bal 


desis ai 
lig AR oA 


Enquiries solicited Send for Booklet ean Wir ny WV 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- ; 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK Gilled Tubes & rele) (=) hs 
BRITISH APPLIANCES MFG. CO., LTD. HUNT HEAT EXCHANGERS LTD. 


DOLLY LANE, LEEDS, 9 s 
po nant LEEDS 9 Grimshaw Lane, Middleton, Manchester. 























Telephone: 30725 
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The quickest way to solve your speed reduction problems is to 
call in David Brown. Their stock range of RADICON speed 
reducers covers all reasonable requirements and offers for your 
choice, 330 combinations of type, size and ratio in standard units 
from 2} to 14—available for despatch within 24 hours. 

Behind every ‘Radicon’ there are 100 years of sound technical 
and production experience. In front of every ‘Radicon’ there is a 
long, long life of hard, hard work. 

If your problem is urgent, write for catalogue F.487.20. If it’s 


desperate, please telephone. 


DAVID 


BROWN 


An alliance of engineering specialists in gearing, machine tools, 
castings, automobiles, and agricultural tractors and machinery. 


DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION, (SIZES 2} TO 28) * PARK WORKS * HUDDERSFIELD * TELEPHONE: 3500 
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SPECIALIST) 


Mi nN 


DESIGNERS AND 
MANUFACTURERS 
e) 7 
CONVEYING AND 
anACVEINIC 
EQUIPMENT 


W.8.BARRON 


& SON LID. 
GLOUCESTER 
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SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


ALONG HORIZONTAL 
DISTANCES OR CAN BE USED 


AT ANGLES UP TO 30° 
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Bronx Piate Bending Rolls reduce costs on 
Batch and Man Production work as well as 
on accurate cylinder jobs. 

Every machine is supplied with a capacity 
chart giving widths, thicknesses and 
diameter capacities. This information is 
essential to your Estimating Dept., as well 
as the operator on the machine. 

There is a wide range of massively built 
Bronx Plate Bending Rolls to give consist- 
ent accurac y with thinnest to thickest steel 
plates up to 40 ft. in width, and standard 
machines cope perfectly with conical work. 

ilustrated is a 
machine, ins 
Engineering Co. 





























BRONX ENGINEERING CO.LTD.LYE,WORCESTERSHIRE 


TELEPHONE. LYE 2307 & 2308 


TELEGRAMS BRONX. LYE 
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_ Did you know that this 


drop of water 


could sink you 


financially? 


A boiler is designed to supply 
pure steam at a given pressure 
and temperature. But if the water 
used for the purpose contains an 
excessive amount of undissolved 
solids, harmful gases or salts 
serious trouble may develop, 
and everything be up with the 
boiler. The results—delayed pro- 
duction, extra costs and loss of 
profits could be disastrous. 





Vulcan know 


The prevention of scale formation and corrosion in a steam 
raising plant depends upon the correct treatment of the 
water. And the expert who knows all about that—as about 
so many other things—is the Vulcan Engineer Surveyor. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 


first is Vulcan first. 


ulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery, with 
reports of accidents and safety hints. 
Write to Dept. 18. 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 
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Sepa te 7 


17 
EFFICIENCY PLUS 


IN YOUR 
ORGANISATION 


WITH THE 


AVRO 
DRAWING 
BOARD 


Designed by draughtsmen 
for draughtsmen 





Clean lines and smart 





appearance 
Dispenses with unsightly board 
hocks 
| & COMPANY _ 
| LIMITED Retractable cover 
; = Adjustable straight edge with 


arallel motion 
| GREENGATE MIDDLETON P 


| MANCHESTER 
| Telephone: Failsworth 2020 


The right equipment at the 
right price 


eal 


| 
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AF 


... then the 
name that 
SPRINGS 

to mind 





M.LYNCH «SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS. CYNCH, STROOD 


MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STFFL 
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FIELDING Hydraulic Extrusion Presses, both horizontal and vertical, are designed to extrude a wide 


range of metals by the direct or inverted method. Presses combining both methods are also available. 


Our wide experience in this field enables us to offer equipment of the most modern design, featuring 
simplicity of design, high productivity, low operating and labour costs, and built to the highest engineering 
standards. 


We also manufacture air hydraulic accumulators, pumps and a wide range of extrusion press ancillary 
equipment for both new and existing installations. 


For full information of these and other FIELDING products 


please contact our Technical Sales Department 


ies 


a : “‘ 


FIELDING & PLATT LIMITED Se ENGINEERS, GLOUCESTER 


HEENAN ) 


Buatiiee - . — “ iis ms -~ 


~~ — ae 4 


K/FP. 24 
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ONVEYOR-ELEVATOR G2 


LOWER BRIDGE WORKS 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 


Telephone: No. 2779 
Telegrams: ‘‘ Conveyor,” Accrington 
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FILTERING ELEMENT 














AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM - TEL BIRCHFIELDS 4571 
Enter No. 192 on reply card 
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4 PRESSED STEEL 
| sections : trench sheeting : road forms 


troughing : dovetail sheeting : gutters 


PALLETS and STILLAGES 
PRESS BRAKE WORK OF ALL DESCRIPTIONS 


including holing and welding as required. 





+ DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
: London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. Telephone : SLOane 2275 














MMT 





-DORMAN LONG 
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Mushet Special **VG"’ high-speed steel is the very latest 
development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 


this category. 
Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


lf you use centre lathes, capstans, automatics, combinations, 
planers, shapers, boring mills, etc., these tools will: 


* CUT FASTER 
* LAST LONGER 
* MACHINE TOUGHER MATERIALS 


—including Nimonic alloys 


* REDUCE PRODUCTION COSTS 


© ALSO AVAILABLE 
IN BAR AND 
BLANK FORM 


f 


HD 
“HO” 
| | 


























: Comprehensive stocks | 


‘constantly maintained : 
‘ ' 


SAMUEL OSBORN & CO., LIMITED 


CctLYoDeE STEEL worRkK S$, SHEFFIELD 
FINE STEEL MAKERS STEEL FOUNDERS - ENGINEERS’ TOOLMAKERS. 
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A REVOLUTIONARY i, 
STEP FORWARD i cil 


yy : . : ’ ; avg 
ca AL hg 
. o> ANE NO PIPES 





lV NO NOZZLES 


NOPUMP 


SPRAY BOOTH 








ALMOST ENTIRELY ELIMINATES MAINTENANCE 


NO PUM Pp In this new type of Water-Wash Spray Booth the exhaust air 


travels at very high velocity over the water surface entraining 


NO FILTERS water. The air/water mixture, moving through controlled 


changes of direction, provides the scrubbing action. 
NO PIPES 

ye =A NEW PATENTED PROCESS 
NO NOZZLES OF WATER TREATMENT... 


SUBSTANTIALLY INCREASES THE 
EFFICIENCY OF THESE BOOTHS. 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS - TEL: 5401 
hese nnn RNRRNEREERNNNNE -~-—- - wann--=-- -a--—-2e------------- 


Please post full details of your NOPUMP Spray Booths. 





Visits to factories where Bullows NOPUMP | Please arrange for a representative to call with full details of 


Booths have been installed can be arranged your NOPUMP Spray Booths. 
on request. (DELETE WHICHEVER IS NOT REQUIRED) 


Name (BLOCK CAPITALS PLEASE) 
Complete the reply-paid postcard alongside and post’ | 
today for full details of this outstanding Bullows’ | Position 
achievement. 
Company & Address 2. coeeeccscssuseeeeen aa 


wo Fawr reervece --see ceeseace+0+- crore wee ec wmeese ermeene 


To: A. BULLOWS & SONSLTD. LONG STREET. WALSALL . STAFFS. Tel: 5401 
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IN WATER-WASH 
SPRAY BOOTHS 


NO PUMP 


NO FILTERS 


NO CLEANING OUT AFTER 
1 YEAR’S CONTINUOUS 
DOUBLE-SHIFT WORK 


AT 


NO PIPES 


NO NOZZLES 
‘ail ee 


STRETFORD 
MANCHESTER 


NO PUMP 


One of the early NOPUMP Booths installed is the 22 ft. 6 in. long x 13 ft. 6 in. wide 
downdraught Booth at Massey-Ferguson (United Kingdom) Ltd., Stretford, Manchester. 


NO FILTERS 


This Booth was started up on production on 1st March, 1959, and ever since has operated 


two nine-hour shifts on continuous painting of agricultural machinery. 


When last examined, there was an average depth of silt of 6 inches over the entire water 


NO PIPES 


tank bottom, an area of 290 sq. feet. A further 4 inches, making 10 inches in all, can be 
accommodated before cleaning is essential. The fan and ducting are barely discoloured. The 
only maintenance cost has been cleaning the floor inside the 
booth and routine greasing of bearings, checking and 


No Postage 
Stamp 
necessary if 
will be posted in 
paid by Great Britain 
Licensee | asl 
Northern 
Ireland 


adjusting belts and similar routine preventive maintenance. 
Postage 


BULLOWS NOPUMP BOOTHS ALSO INSTALLED AT - 


Audiey Engineering Co. Ltd., Newport, 
Salop 
The Austin Motor Co. Ltd., Longbr 


— —— = P A / 4 
Besfoldas Ltd., London, S.E.15 W. Lucy & Co. Ltd., Oxford 


B.X. Plastics Ltd., London, E.4 


William A. Lewis (Shrewsbury) Ltd., 
Shrewsbury. 


Midland Industries Ltd., Wolverhampton 


Murex Welding Processes Ltd.. 
Waltham Cross 


Owen & Randall (Stor Cabinets) Ltd 


Laconite Ltd., Walton-on-Thames 


K.F. Creffield & Co. Ltd., Southa 





BUSINESS REPLY CARD 
Licence No. W.L.69 











A. BULLOWS & SONS LTD. 
Long Street, 
WALSALL, Staffs. 


Duroglass Ltd., London, £.17 
Electroway Heaters Ltd., Loughborough 
English Rose Kitchens Ltd., Warwick 
Gross Cash Registers Ltd., London, N.8 
Harris & Sheldon Ltd., Birmingham 


Hoimes Bros. (London) Ltd., London, £.10, 


Maidenhead 
Platt Bros. & Co. Ltd., Oldham. 
Rolinx Ltd., Manchester. 
Shuresta (A. Mirecki) Ltd., Coventry. 


T. Wall & Sons (Ice Cream) Ltdv 
Gloucester. 


Wilkins & Mitchell Ltd., Walsall. 
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FORGE 























Eccentric as a gear often has to be, yet of 
engaging quality. It’s a casting with a fine 
finish. Ready for a hard, working life. 
Typical of Vickers’ high quality steel and 
iron castings in all grades of BSS §92, BSS 1456, 
BSS 1760 and BSS 14§2. 

A good industrial risk — as Insurance men 
would say. Proof of which is given by radio- 
graph or other non-destructive examination if 
asked for. 

FOR YOUR NEXT PROJECT 
Talk over your requirements with Vickers at 


the planning stage. 


Vickers-Armstrongs (Engineers) Limited 


AND FOUNDRY 


DEPARTMENT 


ELSWICK 


WORKS 


NEWCASTLE UPON TYNE PHONE NEWCASTLE 33101 





TGA Ines 
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ARCHDALE 


MEDIUM DUTY 
HIGH SPEED RADIALS 


@ 17 SPINDLE SPEEDS 15 TO 
1,500 R.P.M. 


@ 6 OR 12 FEEDS 


@ NORMAL DRILLING CAPACITY 
3ins. DIA. IN MILD STEEL 


@ SIZES RANGE FROM 4ft. TO 
8ft. SPINDLE RADIUS 


* MACHINERY ’ Photograph by courtesy of 
THE GENERAL ELECTRIC a 
CO. LTD., WEMBLEY ony 
Nay x 
] 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 
LONDON 1960 
OLYMPIA 
JUNE 25-JULY8 


STAND No. 50 


JAMES ARCHDALE & CO. LTD. 


BIRMINGHAM I6 Tel. Edgbaston 2276 + Works: BLAACKPOLE WORKS, WORCESTER Tel. Worcester 2708! (6 lines) 


Registered Office: LEDSAM ST., 
A MEMBER OF THE STAVELEY COAL & IRON CO. LTD. GROUP 
Sole Selling Agents: ALFRED HERBERT LTD., COVENTRY Tel. Coventry 


ne _— 
bs Bees 5 See *, 


89221 


lad snd <8 ip A Sore aac 
‘ a . 
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FORGED STEEL 
PIPE FITTINGS 


Screwed A.P.1., B.S.T.P.T. or socket 
weld. Materials: Carbon steel, chrome- 
molybdenum or stainless steel 










C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


Ytjjj 


Zi 
Yy 
GL 


Uj 


COED 


FORGED STEEL UNIONS 


Integral seats or inserted stain- 
less steel, chrome-molybdenum 
or bronze 


& CO. LTD. 
RAILWAY WORKS, KEIGHLEY 


"Phone: 3749 "Grams: ‘Malleable Keighley’ 


25 





- 
ya 











Kil 








Immense savings can be made < = 
by placing the entire respons- 
ibility of an installation project 
in the expert hands of 


TARSLAG q — 
Mobile Lifting Services IN ‘iy 


who can supply specialists \ 
in every engineering field. —— —« = 





‘iil 2 


-_ oo. 
_— = | 
= -— 

ao ~ 


pe = = 
Rotherham 78481 Stockton 65101 


Wolverhampton 2388! Newcastle-on-Tyne 21377 
Chesterfield 4908 London ViCtoria 0407 
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Shipbreakers and Dismantlers 
Iron and Steel Stockholders 
Non-ferrous Metal Merchants 
Machine Tool Specialists 


STRUCTURAL 
STEEL WORK 


of all descriptions 


J 
i 


cee ee 


Steel Bridges 
Steel Pipelines 
Steel Structures 
Steel Railway Wagons 


eg 


Px. W. 


MACLELLAN, LTD. 


Established 1811 


Offices and Warehouses: 

129 TRONGATE, GLASGOW, C.l. 

via Telephone: BELL 3404 (20 lines) 
orks: 


CLUTHA WORKS, GLASGOW, S.!. 
Telephone: IBROX 1135 


LONDON: CLUTHA HOUSE, 10 STOREY’S GATE, WESTMINSTER, S.W.!I. 
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Isy | " 


| BRIGHT €£ HIGH TENSILE 


y ly % ; A 
holts 


CONCRETE MIXE = N Highest quality Hexagon Head 


we | eee on ee . Bolts, Nuts, Studs, Sets and 


get ; | a 4 wee as eae Special Parts, etc., in Bright, Heat 
, A\\ \ Treated High Tensile Carbon and 
Simple to use - Easily handled by , sip k cai: a ore 
Obit nen Gen teen ak 6 | j \ nny Steels - all an, ” 
door-way * Mixes concrete, tar- _ F sizes from fin. up to 3in. dia. 


macadam, mortar and plaster - 
Saves time and labour, cuts out 
costly hand mixing on car park 
and path surfacing, machine beds 
and machine shop _ flooring, 
plastering, brick laying and the : 
ee oe ee ” > \ Drawn Heat Treated Carbon and 
done around a factory. i 


Larger sizes supplied to special 


oe, 
a 


requirements. 


We also manufacture’ Bright 





Alloy Steel Bars in Hexagons, 


Standard side or end discharge models : ’ ; 
with cushioned rubber tyres and Squares and ‘Rounds up to 3t4in. 


1 h.p. petrol engine--£88. Electric ‘i ; Se die 
motor available. H.P. terms £8.16.0d = \ 3 
down and 12 monthly payments of 23 
£7.1.3d > 


Backed by a full after-sales service from the chain of 
Parker Service Depots. 


FREDERICK viapuct works LEICESTER 


PARKER PHONES LEICESTER 6252/(IO LINES) 


ey Thaae) LONDON STAFFORD HOUSE. NORFOLK STREET, WC? 


Depots at London, Cardiff, Sedgley (Nr. Wolverhampton ), Glasgow and Leeds | 
Enter No. 261 on reply card 


FLEXISEAT 


PAT. NP FE3IBEO 
wWalwes 





Suitable for Water, a || ae @ | HIGH TEMPERATURE 
Oil, Paraffin, Air, etc. | Pa “CREEP” RESISTING 
up to 150 P.S.1. - ’ - ; 
Weight approx. 4 that of i é\. ' STU D BOLTS 
usual type of valve. N XY Specialised products that give great 
: resistance when exposed to high tem- 
Standard ‘“‘ FLEXISEAT ”’ : perature. 

Valves are supplied for Sizes range from gin. to 3in. dia. 
ae Full technical details and Catalogue on 
request. 

“* Specials ’’ up to 60in. bore can be made to 
customers’ requirements in terms of pressure, 


temperature and material specification, etc. 
RSS 


Sy Illustrated literature on request from the manufacturers. W MART. 44.4 wiz. IV y F y ip D. 
DAVID F. WISEMAN & SONS LTD.| DARLASTON - SOUTH STAFFS. 


66 CASTLEFORD ROAD, BIRMINGHAM 11. , - “ ACCURACY,” DARLASTON 
Telephone : VICtoria 4553. Phone: JAMES BRIDGE 2072 (5 lines). Grams: 
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All POWERFLEX Expansion Joints are provided 
with Stainless Steel Bellows of multi-ply construc- 
tion, enabling wall thickness to be varied to suit 


pressure and temperature conditions, resulting in 
Joints that are really flexible. 


A standard range is available in a large variety of 
sizes for compensating axial, lateral and angular 
movements. Compensators for unusual conditions 
are being constantly developed. 


POWER FLEXIBLE TUBING CO. LTD. _!f you have a pipe line expansion problem, our 


Derby Works - Vale Road - London, N.4 specialist engineers are at your service. 
Tel: STAMFORD HILL 6696 Grams: METALFLEX, EASPHONE, LONDON 


MAKERS OF ALL TYPES OF FLEXIBLE METALLIC 
TUBING — BELLOWS — EXPANSION JOINTS 
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‘ < ya 
SURVEY 
DESIGN 
SUPPLY 
INSTALLATION 


abe —~ ¥ oat ‘ ; Eagre's skilful planning and 
> } practical experience on rail- 

way preparation, from earth- 

works to the finished job, 


~~ ‘ : 4 é 
— “ \ ‘ & ; ensures that your scheme can 
es be well and economically taid. 
Railway material is supplied 

from Eagre’s own resources. 

= } “ae Eagre also works for British 

- fel F Railways, the Gas Board, the 
CE ial United Steel Companies, 






we 


. J Central Electricity Authority, 
. ee etc 
Whatever the magnitude of 
your siding requirements, 
consult — 


= EAGRE | 


, CONSTRUCTION 
; , CO. LIMITED 


East Common Lane 


ay x: , \, 
oe _ Pe Scunthorpe’ Lincs. 
Pi. tot ; ' : a Telephone 4513 (5 lines) 


wer 
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Gibson Industrial Towers bring many 
overhead maintenance jobs within the 
reach of a firm's own staff. Roof repairs, 
lighting maintenance, window cleaning 
and replacement inside and out there are 
many everyday uses for an access tower 
with platform heights up to 33 feet. Tri- 
cycle mounted, jack-stabilised, winch 
elevated, GIBSON towers rapidly recoup 
their modest cost by bringing elevated 
work -within the scope of existing per- 
sonnel. Other GIBSON access equipment 
includes: Electrically propelled, pedes- 
trian controlled towers. Trailer-mounted 
towing towers with road springs, brakes, 


lights, etc. Vehicle mounted towers on 
15 and 30 cwt. and 3- and 5-ton chassis 
with personnel-carrying bodies as _ re- 
quired. Please send for literature on full 
range to:-— 


JOHN GIBSON & SON LTD. 


JAMESON PLACE, LEITH, 
EDINBURGH, 6. 


Tel: Leith 35418 (4 lines) 
"Grams: “ Aero”’ Edinburgh. 


Distributors: Beresford Atkinson Ltd., Hough 
Hall Read, Manchester, 10. Tel: Collyhurst 
299:. 

Municipal Supplies Led.,2 Robert Street, Adelphi, 

, W.C.2. Tel: Trafaigar 5401. 
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Telephone 


CANonbury 1212 


FOR IMMEDIATE ATTENTION 
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WELDED STEEL PLATEWORK 


In #” to 4° thick Mild Steel 


PRESSURE VESSELS 





CYCLONES 
BEDPLATES 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 











FLAMEPROOF SOLENOID 
OPERATED VALVES 


BUXTON CERTIFIED 


0-5” W.G. 
0-5 P.S.I. 
0-15 do 
0-150 do 
0-1500 do 


Pressure Ranges 


Bores 3° to 4° ; as 
Voltages D.C. 24v. to 550v. 
A.C. 100v. to 600v. 

WITH INTEGRAL RECTIFIERS 


MAXSEAL VALVES LTD 
WGOD ROAD, KINGSWOOD, BRISTOL 
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MECHANICAL 
HANDLING 
EXHIBITION 


EARLS COURT 
3-13 MAY 








Say 
HOLROYD 
first for 


worm gears 
and gearboxes 


JOHN HOLROYD & CO. LIMITED - MILNROW - LANCASHIRE 


April 22, 1960 





If there 
were a Holroyd 
motto, it would be ‘do 
it ourselves’. Almost 100 
years’ experience in 
machine tool and_ gear 
production has enabled us 
to build up a sound technique 
* for the production of worm 
gears. Nearly all the operations 
of manufacture and inspection— 
not only of worm gears but of 
gear cases too—are carried out by 
methods of our own devising. (We 
say ‘nearly’ all because if we do 
come across a new machine or 
process we think might help us, we 
certainly don’t hesitate to snap it 
up!) Another thing: we don’t believe 
in making things in dribs and drabs, 
so there’s always a fine stock of stan- 
dard worm gears and gear units in the 
factory, which helps us to keep prices 
low and delivery quick. But worm 
gears and worm gear boxes aren’t the 
only things we make. We also do a 
lively business in spur, helical, and 
bevel gears; special machine tools; 
helical rotors for compressors, meters, 
and pumps; rotor manufacturing 
equipment; rotor timing gears; and 
Holfos centrifugal castings and 
bushes. Holfos Phosphor Bronze, by 
the way, is a material of our own 
development and we use it, centri- 
fugally cast, for all our gear wheels. 
It will take any amount of wear 
and has a very low coefficient of 
friction. These are undoubtedly 
the reasons why a_ Holroyd 
worm gear set up the World 
Record (on the Daimler- 
Lanchester Worm Gear 
Dynamometer) at the 
National Physical 
Laboratory in 1931. 
That impressive 
record is still 
unbeaten! 























































We 








CRC B2 
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Efficiency over 98% 


with 


STANDARD INDUSTRIAL GEARBOXES 








Helical gear units are available in standard 
sizes from 10 to 4,000 h.p. for input speeds up to 
3,000 r.p.m. The range of ratios is from 2:1 to 7:1 
dependent on horse-power. Ball and roller 
bearings are fitted throughout the range; 
no external lubrication is required. 


A further range of helical gear units gives ratios 
up to 30:1 


AEF 1 industrial gears are manufactured on the 
finest precision hobbing machines, housed in separ- 
ate temperature- and humidity-controlled cells, 











For further information and technical data please telephone Rugby 2121 ext. 108 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 


A5380 
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Want the 

guvnor 
in the 
palm 






Tell 
him about 


‘*AMPULCO Sik AF T- 


SPEED REDUCTION DRIVES 









SHAFT-KING™ is a most compact reduction gear unit “ready-made” 
to fit directly on to the shafts of your machines. Quick and easy to 
because it is fitted with an exclusive keyed tapered bushing. 


nstal t 
adaptable for various sizes of shafts. It can be connected by a short 
centre V-Belt drive from the input shaft to any make or type of motor 
and because of its smooth round compact design 'SHAFT-KING”™ 


takes up little space and is easy to clean. 


A special feature of “SHAFT-KING” is the concentric shaft design 


which. together with the overload release torque arm. ensures 


complete protection against sudden shock loads 


'SHAFT-KING”™ is available in three sizes for ¢ to 12 H.P. in two 
ratios 13:1 and 20:1. Other sizes will shortly be announced. 


For economy, space saving, ease of selection and installation 





there's nothing to beat the ““SHAFT-KING”. 


We'd like to tell you and the guv'nor more about ''SHAFT-KING", so 


please ask for our booklets. 





Wm. KENYON & SONS LTD 


PERTH E FELD :* CHESHIRE + Tel: Ashton-u-Lyne 1614/7 & 3673/6 


Ski 








(“AMPULCO SHAFT-KING” /S A REGISTERED TRADE MARK) 
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AITON & CO. LTD. 


DESIGN, MANUFACTURE AND PUT INTO SERVICE :— 


@ Carbon and Alloy Steel Pipework 
Installations for pressures up to and 
including the supercritical range and 
temperatures up to 1200” F. 


Steam Receivers and Separators 
Low Pressure Pipework Installations. 


Water Distillation Plants for the 
production of distilled water from fresh, 
estuarial or sea water. 


Chemical Evaporators for the concentration 
of chemical products, effluents, etc. 


Expansion Fittings for all purposes 
to which these appliances are suited. 


A complete range of Constant Load 
and other supports. " 


ITON 


DERBY. 
Established 1900 


HEAD OFFICE: DERBY Tel: 47111 (10 lines) CABLES: CHANNELED 
WORKS: DERBY & SUNDERLAND, ENGLAND 
PORT ELIZABETH-SOUTH AFRICA YENNORA-N.S.W. AUSTRALIA 
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Prime movers are apt to transmit vibrations of one or more 


kind to their surroundings. 


Torsional vibration can be reduced to a negligible quantity 
with the extremely simple Metalastik T.V. damper. 
Tailored to suit individual engines and sensitive to vibra- 
tions of the smallest amplitude, it permits a higher range 
of r.p.m. without detriment. Metalastik’s unrivalled 
experience in analysing torsional vibration and designing 


dampers ensures success. 


Out-of-balance forces, even with the best of engines, are 
often noticeable and here the patented Metalastik Cushy- 
mount and Cushyfoot ‘S’ mounting are of the greatest 
value. Cushymounts are ideal for the isolation of low- 
frequency vibration from diesel locomotive engines, large 
marine generators and other heavy machinery. Loads up 
to 5 tons per mounting are permissible and despite high 
deflections (up to }”) no separate buffers or control links 
are needed. An adjustable buffer which limits excess 


movement is incorporated. 


‘he Cushyfoot ‘S’ mounting is for the light-weight, four- 
The Cushyfoot ‘S ting is for the light ght, four 


cycle, high-speed diesel coming into general use on loco- 
motives and is particularly suitable for the diesel-hydraulic. 
It provides a deflection of 0.25” under a load of 2,500 Ib. 


and accommodates shunting shock loads up to § g. 


Adjustable buffer is incorporated. 


For resonant torsional vibration in the marine engine 
propeller-shaft system, the patented Torque Transfer 
coupling is an effective and economical solution providing, 
initially, a very low stiffness with a much higher value for 


a pre-determined torque. 


The coupling illustrated, for one of the new Ruston & 
Hornsby marine engines developing 1000 b.h.p. at 435 
r.p.m., is only 45” in diameter and 73” in width. At 6,000 


Ib. ft. torque, the torsional deflection is 7} 
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~ Complete welding 
im). installations 
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LINCOLN ELECTRIC CO LID 
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One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of |,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 


SULZER ‘BROS. (LONDON) LTD. 

> incorparteing Hathorn Davey & Co. Ltd. 

’ 31 Bedford Square, London, W.C.1 
et - sti ill ik: ik ona pee | 


Telephone: MUSeum 7890 

















Enter No. 351 on reply card 
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EVERYTHING IN SHEET METAL WORK | 


Consult 


VW." 
LTD. 
g O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 


ee ee eee TL 


ge OES spproved 
Vv. W. CO., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 


















































named 
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THE SUBJECT OF GEARS... 


: SeeRY 2 





Whatever your transmission 
problems we design gears 


for any power—any speed. 


More than 50 years of 
specialised experience 


at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
Enter No. 362 on reply card 
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Twickenham Flyover. This bridge is curved in plan, and each of the three 
spans was completely welded at works and delivered by road and rail to the 
site. Max. length 75ft., width 1Sft 


ILlustrated by courtesy of British Railways (Southern Region) 


aa, 


— om 





ee 


Bearings designed and constructed to suit al! conditions including single, 
double and triple roller, expansion, hemispherical and fixed rocker bearings. 
Illustrated are two Universal Bearings to support 250 tons, allowing for 
horizontal movement in al! directions and also vertical adjustment. One 
bearing with grease casings removed. 


* 
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A large component in the course of manufacture in our machine shop 


WI | WO 0 DS Part of a consignment of Pressed steel channels. 


Bridge & Constructional Engineers 






@e Steel Bridge Work ©@ Welded Fabrications and Machining 
@ Pressed Steel Troughing © Light Pressed Work @ Section 


Bending © Bridge Bearings @ Car Turntables © Contractors 





Plant, Including : Tunnelling Shields. Air Decks. Bulk Heads. Tunnel a 


A composite riveted and welded air deck for a vertical shaft, with some of 


Shuttering. Steel Concrete Moulds. Caissons. Grabs @ Steel Stock the plates removed to show the construction. One section of the “ Figure of 


Eight "’ shaft is shown in position 
{llustration by courtesy of Shell Petroleum Co., Ltd. 


Holders @ Storage Equipment. Contractors : John Mowlem & Co., Ltd. 


JOSEPH WESTWOOD & CO., LTD. © 


Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways 
(British Transport Commission) etc., etc. 


NAPIER YARD, MILLWALL, LONDON €E.14. 
Telephone : EASt 1043 
Cables: Westwood, London. "Grams: Westwood, Easphone, London. 





lili isc. 4 bi wight ee MME ei 
Four-Rope Grab of the Wide Span Type. Ref. 329. 


Enter No. 371 on reply card 
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This cylinder head is just one of the 
are many quality castings produced 


in quantity by our Aluminium 
Foundry. Equipped for gravity 


ah ead and pressure diecasting, sand 


casting and plaster mould work, 


" the modern and comprehensive 
in West Yorkshire Foundries 
can tackle any aluminium casting 

assignment up to 2 tons weight. 

Q [ it Why not discuss your casting 
U a I y problems with us? A preliminary 


chat costs you nothing—and our 





economical production methods 


e 
Casti n g S could save you ££t’s. 


West Yorkshire 4 : Foundries Ltd 


SAYNER LANE, LEEDS 10. Telephone: LEEDS 29466 my London Office: HANOVER HOUSE, HANOVER SQUARE, W.1 
Telephone: MAYfair 8561 


CAST—WELL AND TRUE =i? Wy ao 
Enter No. 381 on reply card 





Type DS geared motors 


The NECO type DS geared motor 
1$ a co-axial straight line drive unit 


~ anigean aman naaalmiaaaiaiataat , ee” F Standard Final Shaft Speeds in R.P.M. 
choice of output speeds from 0.25 — % 28 30 32 35 37 
r.p.m. - 47§ r.p.m. and is available for ~ is 40 43 4b 50 53 57 
either foot or flange mounting. Motors fe ; 

os 59 64 68 73 78 = 83 
of 1/6, 1/4, 1/3, & 1/2 h.p. are fitted . 

3 90 97 =6104 
to the gearbox to provide up to 3 sj 200 
100 |b.ft output torque. 

=e 300 


Motors of all types and voltages can be supplied. 


FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD -: LONDON - SW8 


at 
. Subsidiary of Normand Electrical Co. Ltd. Telephone : MACaulay 3211-4 


Enter No. 382 on reply card 
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Ceretti & Tanfani have been 
pioneering cableway and ropeway 
development for nearly 70 years. 


The cableway shown here places 
350 tons of concrete per hour. 

The span is over 3,000 feet and the 
masts are 360 feet high. It is helping 
to build the Rihand Dam in India. 


in Switzerland at Grande Dixence 
another Ceretti & Tanfani cableway 


has a capacity of 950 tons per hour. 


Ropeways, Cableways, Cranes, Bulk 
handling plant, Silos—our experience 
covers all mechanical handling 
y, equipment and is at your service. 
, 4 
+ | 
\ 
\\ \ o ROPEWAY CQ. LTD., 
\ . ale 
} iM : ei eee cveeanmenoee” | Seca 


" 


P'S — — 


porate 


Postel 144 








CERETTI & TANFANI ROPEWAY CO. LTD. 


Imperial House, Dominion Street, London, E.C.2. 
CERETTI & TANFANI S.p.A. 
Via Durando 18, Milan, Italy. 





Enter No. 391 on reply card 
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HIGH Filtration Efficiency 


AT LOW GOS eis ics sae ys ores 


medium suited to the application, the 
FAR-AIR D C Replaceable 
Media Air Filter offers 
7 distinct advantages — 
1 Low initial cost 5 Maximum effective face area 
2 Low maintenance costs 6 Dependable performance 
3 Wide applicability 7 Long life through sturdy 


4 Simple installation and care construction 


Small filter banks can be constructed merely by 
bolting or riveting the outer frames of the 

filter cases together; and these filters are also 
interchangeable for size with most standard panel-type 
filters for which frames may exist. 

Write for leaflet describing the simple design for low 
cost maintenance with high filtering efficiency. 


MAINTENANCE 


The D/C Filter is unusually easy to 
service, requiring only periodic media 
pad replacement. Media changes can be 
made by unskilled personnel 


Remove filter case from bank. 
Snap out inner filter frame and 
remove used media pad. 


Insert new media i into outer 
frame, line up media edges, and snap 
filter frames together 


Replace filter case in the filter bank. 
When filter cases are bolted or riveted 
together insert new media at the filter 


bank by just snapping out the 
inner filter frame 


fo HIGH effucwency it Low cast — 


interpose an INTERMIT 
FAR-AIR D/C Filter 


a 
vend Member ofthe 


INTERMIT LIMITED TT 
Bradford Street, Birmingham 5: Telephone: Midland 7961/4 Sirtieid Greup 


Eater No. 392 on reply card 
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guality 


2 


e 


for Industry 


Bs 
iar ee bares 
cua pea} in Ve 


We can supply Castings up to 3 Tons in 


weight. 


Our services include Design, Pattern-making, 
Heat Treatment, Testing and Precision 


Machining. 


Our Technical Representative will be pleased 
to call and discuss your particular require- 


ments. 


ROBERT HYDE CASTINGS 


NORTH STAFFORD STEEL FOUNDRY - STOKE-ON-TRENT °<_ Tel: 4426/-2 
CLARENDON WORKS - CHESTERFIELD - Tel: 3/81-2 
LONDON OFFICE: 52, GROSVENOR GARDENS, S.W.1. Tel: SLOANE 9972 


Enter No. 401 on reply card 
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-let E.P.E. solve them 
for you quickly 


In these days of AC it is not pr 
always easy to get DC motors a 
and generators quickly and at as) 
reasonable price. Fortunitely, 
sensi EPE specialise in dC’ equip- 
. ment, bringing Years of experi- 
ence toghear on the subject, so 
shat ¢ One can always be sure of 
2 DC motors and generators, of 
is any enclosure, at competitive 
Eeprices, on short delivery. EPE 
* are always happy to help solve 

DC problems, too. 










nih ELECTRICAL POWER 
* ENGINEERING CO. (B’ham) LTD. 
ma Bromford Lane, Birmingham 8 


"Phone: STEchford 2261 
'Grams: Torque ‘Phone Bi a 
¥ Ae, London Office: 421, Grand Buildings, Trafalgar 
CREE hy. Square, W.C.2. ‘Phone: WHitehail 5643 and 7963 



















Enter No. 411 on reply card 





GUARDS .. 


hydraulic presses 


One of the wide range of guards 
. which we produce for all types of 


machinery. 
- The illustration shows an Interlock guard in use 
: ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28. 





PRICE MACHINE GUARDS LTD., 


POWKE LANE, OLD HILL, STAFFS. 


Enter No. 412 on reply card 












LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


LONDON OFFICE : 
14, Howick Place, Victoria Street, S.W.1 
TELEPHONE : 


Victoria 6786 


Enter No. 413 on reply card 








4) 





Just contact FORDSMITH for help 
with your machining problems. 


They are fully equipped to produce 
in quantity, Keys, Shafting Collars, 
Studs, Nuts and Bolts as well as all 
types of Capstan, Turret, Auto- 
matic and Milling work. Yes, 
FORDSMITH of Manchester are 
the best people to deal with 


If it's repetition ask 


The repetition people 


H. FORDSMITH LIMITED 


Hadfield Street Works, 
Cornbrook, Manchester 16. 
Telephone: Trafford Park 1615-6 
Fi 

Enter No. 414 on reply card 
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DRIP - PROOF 


TOTALLY - ENCLOSED FAN - COOLED 


THE SAME RATINGS AND DIMENSIONS AS BS.2960. 


Enter No. 421 on reply card 








SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER. 


1 | I NGI 
5 YH 


a Dismantling 


2. Structura] Steelwork I. Road Surfacing 
3. Stee] Stockholding 

4. Cement 
5. Iron 
6. \X 


Materials 
12, Power Plant & Pumps 


13. Industriaj Plant 
& Stee] Scrap 


ie _ Other Ward 
gon Building & Repairs Shipbrcaking 
7. Machinery 


ACtivities include:. 
Mar rials 
8. Rails & Sidings 


Handling Equipmen, 
& /nstallaty, m 


Supplres 
Materia/, 


ring Ma 


Fact, ry Planning 


Fi undry 


9, Contractors: Plant 
Sale & Hire 


Plant & 
/nsulating 
Food Prep, 


hinery 


Lancaster Place, Strand W.C.2. 
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The photograph shows a 132 kV., 3.500 MVA., Type GA6W4 Air-Blast Circuit Breaker installed in a British substation 
This type of breaker is in extensive use on the British grid system, and has been selected to control the 
output of Scotland’s first Nuclear Power Station at Hunterston. Overseas, 132kV., SO00-MVA., Type GA6W4 
breakers will be installed in seven new sub-stations in the Greater Buenos Aires area of Argentina. 
SWITCHGEAR DIVISION 
Trafford Park, Manchester “ Higher Openshaw, Manchester *“ Willesden, London _,,.., 


Enter No, 451 on reply card 








BALL AND 
PARALLEL-ROLLER 
BEARINGS 


including ‘specials’ for various purposes, 





sealed bearings and miniature bearings 


for instruments etc. 


FAFNIR BEARING COMPANY LTD 


(Successors to Fischer Bearings Company Ltd.) 


WOLVERHAMPTON 


Enter No. 461 on reply card 
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.. and ordinary lubricants have failed—-Rocol Molybdenised Lubricants are the answer. 
Plating tough, wear resistant molybdenum disulphide—the most advanced lubricant 
known to engineering science—on to all bearing surfaces. Rocol Molybdenum 
Disulphide stays in action in conditions of high pressure, or extremes of temperature, 
up to 100,000 lbs. p.s.i. and 1000°F. On installations that are inaccessible and difficult, 
perhaps dangerous to get at, Rocol Molybdenised Lubricants substantially lengthen the 


period between essential maintenance operations. 


USE Rocol MOLYBDENISED LUBRICANTS 


In various forms to suit every application, including yours. Write today for detailed publications. A 


ROCOL LIMITED 





General Buildings ° Aldwych * London W.C.2° Tel. HOLborn 1985 PRODUCT 
Rocol House* Swillington * Leeds * Tel. Garforth 2261 


1083X 


Enter No. 471 on reply card 
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mses 


AALAU LN. 


The resistance head F . 1 \ 
showing linkage sup- . f 
port to eliminate 5 \ 


friction. Hydraulic 
capsule and capillary 
tube also shown. 











View from operating 
position showing con- 
trol Cabinet and pumy 
with oil reservoir. 


The straining end show- 
ing the double acting 
hydraulic cylinder and 
roller supports for the 
ram and tension rod. 


A Tangye 100 tons well- 
type chain testing 
machine recently in- 
stalled. 


This range of machines is for testing chains, shackles, complete 
lifting blocks, large rings and similar gear. One of the 
many features of these machines is the use of a tension rod which 
is suspended on links to take its weight and the weight of the 
specimen, thus preventing the rod contacting the bore and 
constituting a resistance. The pull being applied during a test is 
registered by a sensitive load capsule located on the tension rod, 
the capsule in turn being connected via capillary tubing to a dial- 


type load indicator. 
Two types of machine are supplied, ‘* Platform” EXAMPLES OF CAPACITIES OF MACHINES NOW IN USE SHOWN BELOW 





r ‘* Well” types, and these can be arranged for | Platform Type Well Type 
almost any working load, stroke or length. Working Load. In Tons ... 75 | 75 | | 3% | 50 
Examples of dimensions and capacities of Stree of Sureting End | ‘om 


machines now in use are shown in the table. coronas ten Shell Meret Meee 











Centres of Eye Ends on | 
es 


FULL INFORMATION IS AVAILABLE ON REQUEST. Tension Rods 


TANGYES LIMITED 


SMETHWICK - BIRMINGHAM : Phone SME 118I 


AREA OPTIC ES AT Cee oN - MANCHESTER @ GLASGOW FOR Sm PrERT AGRIC 








| ; 
| 34° | 16° | 
| | 
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The 
meaning 
of 


MITHS 





in 
Production 
Planning 


FOR 
IMMEDIATE 
DELIVERY 


Write now to:- 


1960 


An hours counter gives you an exact 

record of running times of mains 

powered electric equipment or 

machinery. This enables you to apply 

planned maintenance schemes resulting 

in increased efficiency—and reducing 

production stoppages. For counting 

the hours fita... 

SMITHS Synchronous Counter 

% 10,000 hrs Total Count; 1,000 hrs 
‘Trip’ Count indicating in tenths 
can be included 

* Pressed-steel case to withstand 
rough handling 

* Precision-machined internal gearing 
for smooth running and self-starting 


* High-torque, self-starting, 
synchronous 2-watt motor available 
for 50 or 60 cycle supplies of 
12, 100 125, 200/250 V 





NMITHS INDUSTRIAL INSTRUMENT DIVISION 


Chronos rks, North Circular Road, 
AP 494 


N.W.2 Felephone: GLAdstone 1136 
Enter No. 491 on reply card 
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The new patented “Multi-Wing’’ Axial 
Fan impeller has blades moulded from 
Polyethylene or Nylon with nylon or 
die-cast aluminium centre. By pro 
viding blade sets of varying numbers 
and pitches in conjunction with 
various hub diameters, a wide range 
of fan duties is obtainable. Due to 
their lightweight construction “Multi 
Wing’’ Impellers are not subject to 
any appreciable unbalance, thus re- 
ducing vibration to a minimum 
“Multi-Wing"’ Blades are not affected 
by corrosive fumes and are adaptable 
for many purposes 





Blades are strong but can 


Ng 
re . 
be replaced quickly and ¥S 
cheaply in the event of ry 


accidental damage 






~broot 
ACid- proot 


Range:s 
10-24 inch 
diameter 
Send for List. 


Industrial Fan ¢ Heater (o. Ltd 


anf’ WORKS, BIRMINGHAM, 11. Phone: VIC 2277 
and at LONDON, MANCHESTER, SWANSEA 


A MEMBER OF THE SIMMS GROUP OF COMPANIES 








Enter No. 492 on reply card 
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Send 
today 
for 
Comprehensive 
Catalogue 





ey 
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Blackwell Bearings LtDd. > _ TEWKESBURY, GLOS., ENGLAND Telephone: TEWKESBURY 2018-9 Telegrams: WINWELL 








Enter No. 493 on reply card 
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ENGINE COOMAG IS OUR BUSINESS 


Backed by fifty years of technical experience and 
“know-how,” Spiral Tube Engine Coolers are soundly 
engineered and robustly constructed for long, trouble- 
free service, and are renowned for their high efficiency 
and great resistance to vibration. They have a wide 
range of applications and are in world-wide service 
on all the principal railways throughout the world. 

Coolers are also manufac- 

tured for use in connection 

with generators, alternators, 


etc. 


COOLED BY SPIRAL TUBE 
Air Blast Compressed Air Cooler. 


COOLED BY SPIRAL TUBF, 
Paxman 6: R.P.H. Standard 
Alternator Set with G.E.C. elec- 
trical equipment 125 K.W. at 
i : O00 >A 
% Consult our Technical Advisory Service si a 





THE SPIRAL TUBE & COMPONENTS COMPANY LIMITED, OSMASTON PARK ROAD, DERBY. TELEPHONE: DERBY 48761 (3 lines) 


Gs = LONDON OFFICE: ABBEY HOUSE, 16 HIGH STREET, WATFORD. TELEPHONE: 26781-2. GRAMS: SPIRATUCOM WATFORD es 
SCOTTISH OFFICE: MESSRS. McCULLOCH & MILLER, 180 WEST REGENT STREET, GLASGOW, C.2. TELEPHONE: CITY 4704/5 
Enter No. 501 on reply card 











Diesel Mechanical 

Wheel arrangement 0-6-0 

Dorman 6QA diesel engine 232 HP. at 1700 r.p.m 
Weight 29 tons 

Starting Tractive Effort 19,500 Ibs 


Right on the rails with 


AGNALL 


Bagnall are always on the rails right from the design 


stage — when it comes to locomotives: mostly diesel. 
They plan them, design them, build them, and power 
them with any first class diesel engine — Dorman, for 
example. And they’re the best, here and throughout 


the world. 


W. G. BAGNALL Ltd., Stafford, England. 


Telephone: Stafford 321/2 Grams & Cables: Bagnall Stafford, England. 
London Office: | Hay Hill, W.1. 


Diesel Hydraulic 

Wheel arrangement 0-6-0 

Dorman 6QAT diesel engine 342 H.P. at 1800 r.p.m 
Weight 48 tons 

Starting Tractive Effort 42,5 


Enter No, 502 on reply 
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for every 
application 


theres a BTR High Test V-Belt 


A Grommet-constructed BTR 
High Test V-Belt pulls a heavier 
load with a higher safety factor 
and greater gripping power. It 
gives you more horsepower, more 
output for electricity consumed 
and a far longer belt life. The 
spirally wound construction of 


the Grommet ensures that each 





individual cord winding carries an 


This diagram shows (/) the load-carrying “ . 
members \2), the rubber cushion and (3) the — equal share of the load. And there’s 
? ply cover of specially woven wear resisting ae . all ‘ : 
material of a BTR High Test V-Belt. This a BTR High Test V-Belt speciallv 
Grommet construction 1s available in Sections 

B, C, D and E. designed for every application. 


BTR Industries Ltd 


BRITISH THERMOPLASTICS & RUBBER MANUFACTURERS 
B R HERGA HOUSE, 
VINCENT SQUARE, 


LONDON, S.W.l 
ENGINEERS IN RUBBER 





2/3123 


Enter No. 511 on reply card 





| HOLLAND/SLM 
| ROTARY COMPRESSORS 
| AND VACUUM PUMPS 


GIVE SERVICE FOR TO-DAY, FOR TO-MORROW 
AND FOR YEARS AHEAD 











The Compressor House at Britannia Iron & Steel Works, 
Bedford, equipped entirely with HOLLAND, SLM rotary 
compressors, in constant service for twenty-five years 


The B. A. Holland 
Engineering Co. Ltd. 


LINDO LODGE, STANLEY AVENUE, 
CHESHAM, BUCKS. 


Telephone: Chesham 8406/8 Works: Slough, Bucks 





Telegrams: Picturable, Chesham 


Enter No. 513 on reply card 


FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 











ASH & SON in. 


ESTABLISHED 1845 
REA STREET SOUTH, BIRMINGHAM 5. 


_— OFFICE: 240 LEADENHALL HOUSE, 101 LEADENHALL STREET, LONDON, 


JOSEPH 


Tel: MiDland 2441 


Tel: AVEnwe 1666 





Enter No. 512 on reply card 
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OVERHEAD - 


TRAVELLERS - 


ELECTRIC 


GOLIATH 








- 


LOCOS TEAM 


Telephone: Motherwell 50 








MARSHALL : 
;: FLEMING 


CRANES 


DELLBURN WORKS MOTHERWELL:‘SCOTLAND 
Telegrams: 


oow.o = 





“ Deliburn”’ Motherwell Ol: 











LOCO STEAM : 





ELECTRIC GOLIATH 





* TRAVELLER 





COMPLETE PLANT 


for 


Waste Recovery 
and 


Effluent Treatment | 








—_ 
<<. 
—_ 


; NORRIS BROS. LTD. = 


53 VICTORIA STREET, S.W.1! 
Tel: Abbey 6132 











DESIGNERS AND SUPPLIERS 
OF ALL PROCESS PLANT 


Enter No. 523 on reply card 


INDUSTRIAL COUNTING 
INSTRUMENTS and 
MEASURING 
MACHINES 


, 
al iZ 
4 


Let us solve 
your 
counting 
and 
meosuring 
problems 


Write or phone 
for our Catalogue or a visit from a 
technical representative to ‘* INSTRUMENT DIVISION "’ 


B.& F. CARTER & CO.,LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines) 
rams: *‘ BRAIDERS BOLTON ” 





Enter No. 524 on reply card 





| OF THE PIONEER | 
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HAYLE, CORNWALL 





THE 


y =) B 


Hayle 3213 


ENGINEER 


PERFORATED METALS F, Op 


S3sOduld TH 
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DESIGNERS! THIS 1S THE ONE 
REFERENCE BOOK TO SOLVE YOUR 


FLUID SEALING PROBLEMS — 
AND ITS FREE! 


When you design \ 

Fluid Seal applications, } 
don't be without this | 
valuable Reference 

Book issued by Pioneer. 
Prepared by practical 
engineers, it includes 

the latest up-to-date 
information on Fluid 

Seal Technology, 
comprehensive data on 

a wide variety of 
applications, how to 

install correctly with easy- 
to-follow illustrations for 

all the various types of seals | 
produced by Pioneer, and a 
full range of available sizes 
The Pioneer Reference Book 
which comes to you on 
request, is a practical work 
for the busy designer and is 
part of the Pioneer service 
which includes free advice on 
any Fluid Sealing problem. \ 


Pioneer 


OILSEALING & MOULDING CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancs. Tel: Wycoller 47! (8 lines) 


GET YOUR COPY 












































FLUID SEAL 
CATALOGUE | 


NOW 


ADDRESS 


| MARK FOR THE ATTENTION OF 


SRE CATT Lgegcecsc 
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Specially designed for turning chilled iron and 


steel rolls, this new Swift Type RL21 lathe incorpor- 
ates the most up-to-date features to ensure accurate 
production of work over a long period of service. 

The drive is by means of a Ward-Leonard Set 
The headstock illus- 
trated on the right is a powerful all-geared type 
which, in conjunction with the 100 h.p. D.C. variable 


with an 8 to 1 overall range. 


speed motor provides an overall speed range from 
5 to 48 r.p.m. 

The slides are arranged to traverse past the 
tailstock so that for finishing cuts the left-hand 
saddle can be traversed the full length of the roll. 
The saddle and apron units have self-contained 
drives and thus the conventional feed box and 


shafting are eliminated. 


GEORGE SWIFT & SONS LTD. 
HALIFAX - ENGLAND 


Member of the Asquith Machine Too! Corporation 


a 


& 


hs aes 1960 | 


pent ‘London June 28-July @ 


HEAVY DUTY 


j 


ROLL TURNING LATHE 











MAXIMUM LENGTH ADMITS SPINDLE SPEEDS 
DIAMETER OF BETWEEN IN CONJUNCTION WITH AN 
ADMITTED BED CENTRES | 8 : 1 VARIABLE SPEED MOTOR 
3 
or toér.p.m. 3 to 24 r.p.m. 
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Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 








KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. 


Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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Many times industry in its various forms requestsffa special design for a crane to 
overcome certain problems. Wharton have produced many cranes for these special 
uses with the result that Wharton now hold a unique position in this field. 
lf you have a specialised lifting problem, large or small, contact your nearest Wharton 
agent who will be pleased to help you with suggestions based on practical experience. 
The range of Wharton products extends from hand pulley blocks of half-ton capacity, 
electric chain blocks, electric hoists, overhead hand operated cranes to overhead 
electric cranes of 200 tons capacity. 


THE WHARTOR CRANE & HOIST CO.LTD. 


REDDISH STOCKPORT ENGLAND 


Phone : Heaton Moor 2227. Grams : ‘* Gallant, Manchester.”’ Code: Western Union. 


LONDON. Lincoln House, 296/302 High Holborn WC. 1 Phone: Chancery 7911 Grams: Chancery 7911 
SCOTLAND and NORTHERN COUNTIES: Gordon Baxter & Co. Ltd., 25 Blythswood Square, Glasgow C. 2 Phone: Central 6917 8 Grams: Gorbaxco, Glasgow 
MIDLANDS: A. R. Holland & Son, 69 Cornwa!! Street, Birmingham 3 Phone: Central 1457 Grams: Central 1457, Birmingham 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone. Penarth $8527 Grams: Penarth $8527 
NORTHERN IRELAND: General Engineering Products Ltd. 7 9 Great Patrick Street, Belfast Phone: Belfast 23743 Grams: Belfast 23743 
REPUBLIC of IRELAND.) Charies Nolan & Co. 2 Parker Hill, Lower Rathmines Road, Dublin Phone: Dublin 93510 Grams. Dublin 93510 
CANADA: Marshal! Equipment Co. Inc.. P.O. Box 28. 61 O'Connel! Avenue, Dorval Station. PQ Phone: Melrose 1-3528 Grams’ Marauipco, Montreal. 
Gordon Russeli Lted.. 1661 West Fifth Avenue, Vancouver 9. B.C Grams: Rustle, 
Mumford, Mediand Ltd., 576 Wail Street, Winnipeg, Manitoba Phone: 37-180, 37-187-188-189 Grams: Mandem. 
SOUTH AFRICA: Kenneth Ray Ltd, P.O. Box 5662, 34 Ameshoff Street, Braamfontein, Johannesburg. Phone: 44-2168 Grams: Gemray 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD sy 
ee, ° ae ae 0 MIN. <-,- CORP 
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Leave it to LANGLEY 





where there is every facility for the production of steel 
forgings, hammered or hydraulically pressed, from a 
few pounds to twenty-five tons. 

Machining capacity at LANGLEY for forgings up to 
26 ft. long or 6ft. 6 ins. diameter. 


Inspection and testing approval — Admiralty, Lloyds, 





M.O.S., Bureau Veritas, etc. 











Vatural colour photograph 
showing rolling mill pinions 
heing machined. 





L A N G L cE y F 0 R G J C 0 L T D LANGLEY FORGE - LANGLEY - NEAR BIRMINGHAM 
s * Telephone: BROadwell 1342. Grams: Langforge, Langley 
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A bath a minute! 


Westwood Dawes idlers are available with 
At their new fully-mechanised foundry at either grease packed self-lubricating bearings MECHANICAL 
Tipton, Bilston Foundries Ltd. are producing or with external grease nipples and one side SS ansanerainen 
cast iron baths at the rate of 60 per hour, in lubrication pipes. 
a wide range of styles 


EARLS COURT 
3-13 MAY 


This output involves 3 Roller sets can have 4”, 5” or 6” diameter 
handling and processing a maximum of rolls. 
350 tons of moulding sand per hour, all of 


5 Roller sets can have 5” or 6” diameter 
which passes over Westwood Dawes con- rolls. 
veyors at some stage. A total of 24 belt 
conveyors were designed, manufactured A full range of tubular return idlers, rubber 
and installed by us on behalf of Messrs disc returns, impact idlers, steel pulleys and 
Pneulec Ltd 


tension gear, etc., is also available. 


& e 


Send for our Catalogue now ! STAND FF6 
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CONVEYORS BY WESTWOOD DAWES 


WESTWOOD DAWES & CO. LTD. 


Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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S&L STEEL PIPES 


for SOUTHERN GAS BOARD’S 
INTEGRATION MAIN 


S & L have supplied over 130 miles of steel pipes — the major part 
16 inch outside diameter — for this high pressure integration main 


which is one of Britain’s longest underground pipelines. 


S 
This pipeline, linking main centres of production, supplies a large area 
P| g | PI § 


ling to Lyme Regis and Bognor Regis in the south, and northwards 









Banbury. The pipes, painted internally with red lead, 


f! . . . . 
fed externally against corrosion with Stewarts and Lloyds’ 


6 and sheathing. 


evas made in laying this important main. Pipes with 
bevelled exa@& were welded together above ground over distances up to 


two miles a@@f™snaked’ into trenches as illustrated. The whole scheme 






gE 


was compleg@l well ahead of schedule. 






Plaid under the direction of the 


The pipeling jit 
Dis thor 


ngineer’s Depcitment of the Southern Gas Board. 


YW 


We 
contractors were William Press and Son Limited, 





and Constructors John Prown Limited 
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(S&L) 
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STEWARTS AND LLOYDS 


LIMITED 
Glasgow - Birmingham - London 





$7 
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AN EYE ON 
RESEARGH 


The precision and absolute 


; om a oa | 7  - 4 dependability of a Cowlishaw 
. . = f . oo 4 Walker press enables exact- 


ing research work to be 
carried out at the National 


PROVED & 4 ee : { Engineering Laboratory of 
TR USTED a ~ (ts. fs ae the Department of Scientific 
a (- “ “3 e and Industrial Research, 


In addition to our standard at East Kilbride. 


ranges, we design and rs 4 FB ‘eo F In industry the same 
manufacture special axles ap ait ae os & - : sterling qualities of Cowli- 


' and undergear equipment oa " | ' J ; + shaw Walker presses 
guarantee better pressings 


for all types of work. No 
and much longer tool life. 


load is too heavy, too big 


or too awkward. 


Send us your enquiry 


We can take a load off 


your mind! i fed | ! ii 


66666668 & 
eee 





RUBBER BY PRODUCTS 
( Warwickshire ) Ltd. 


86 Holloway Head, Birmingham 1 
Tel: MID 3475 
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BI LPH, STOKE-ON-TRENT. Phone - BIDDULPH 3254 Londen Office : 117 VICTORIA STREFT WESTMINSTER, S.W.1. Phone : VICTORIA 5472 
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i ame to the Largest 
| DREDGING PLANT Bimersin ins 

a Capabilities. 
“pete PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 





Hopper Barges 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


4 A ss - <i a New Buckets, 

- 4 ve re, > ies Links. Pins, 
a bs ‘ ona +> i via . Gearing etc., 
P ye & e eC}, Wi, rs Pie, | supplied for 
x L sa mS Wee by oot in, ae he eae f existing 


Dredgers 


éyard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet 


FLEMING « FERGUSON L”™ 


Rens: Padey 4421. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phanix Paisley.’ 
London Office: 54-62 REGENT STREET, W.1. Phone Regent 6247 


Crane Steamer M.O.W.T.8 built for Ministry of War Transport. Dimensions 


aa AE A NAAT RT LS TTS 5 ss Le hc a eR ERNEST Lesson: 
LY MeN MMT MI sragrag regres? (Pag Pn Vg Pug Pe rary 173 feet bv 57 feet by 12 feet 6 inches. Load : 60 tons at 80 feet radius. 
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“VENTURA 


The only diesel in which 
all these features are 
combined: 


* The best ever power-to-weight 
ratio with maximum 
accessibility. 


* Extreme compactness. 
% Ratings from 1100 to 1870 b.h.p. 
%* British designed throughout. 


Paxman ‘Ventura’ Vee-form diesels 
are in 12 and 16-cylinder sizes 
pressure-charged or pressure-charged 
and intercooled. Within their power 
range, they are unequalled for 
applications where compactness is 
essential... rail traction... oilfield 
duties... high-speed marine craft... 
mobile generating sets etc. 


Write for illustrated catalogue No. 1589 


VEGA 


Here is the ‘Vega’... the highest 

powered diesel with the advantages 

of air-cooling, advanced design, 

Superior quality engineering (traditional — 
to Paxmans) and complete dependability. 


The VEGA range of air-cooled diesels 
provides powers from 230 to 610 b.h.p. 
Among the many applications for which 
this compact, lightweight ‘slogger’ 

has been engineered are mobile and 
transportable power units... 

marine propulsion and auxiliary 

sets... rail traction ...industrial 
generating sets. 


Write for illustrated brochure No. 1588 


%, 
. 


Spares service facilities throughout the world. 


DAVEY, PAXMAN & CO. LTD., COLCHESTER, ENGLAND a member of the HUSTON) croup 
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On show at Earls Court on Gand HI0 


A DIESEL CONVERSION UNIT 
° 


STEAM GRANES 


Many owners of steam-powered 
cranes have become interested in 
diesel conversion for two major 
reasons: (a) the increasing cost of 
using solid fuel, and (b) implement- 
ation of the Clean Air Act 1956. 
Thomas Smith & Sons (Rodley) Ltd. 
have now produced a DIESEL 
DRIVEN CONVERSION UNIT 
suitable for Smith Steam Cranes 
up to 7 tons capacity, and adaptable 
for fitting to the many types of steam 
cranes now in existence. This Unit 
is, in effect, a Diesel Power Pack 
which is a_ self-contained unit 
replacing the boiler and other 
fittings at the rear of the crane. 


SMITH 





pir! 
gible TO 
cacy TO OPERATE ! 


ECONOM /CA 
— 


The entire unit is designed to keep conversion work on the site 
to a minimum. To those interested in this method of diesel 
conversion, our Sales Department will be pleased to give more 
precise details—when inquiring for this equipment please state 
the serial number of the crane. 


THOMAS SMITH & SONS(RODLEY)LTD-RODLEY:-LEEDS 
Telephone : Pudsey 2844. Wires : Smith Rodley Telex. (Telex No. 55105) 
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Works at: Bath, Birmingham. 
Cardiff, Chesterfield, Edinbureh, 
Glasgow, Hawick, London, 
Newcastle, Swansea 








BRITISH 
ELECTRICAL 
REPAIRS 
LIMITED 


HEAD OFFICE 
EMPIRE HOUSE, 
CHARLOTTE STREET, 
MANCHESTER, | 
Tel: CENtral 1378 ( 
3641 (2 lines). 


3 lines) & 


dem BER.I11 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us te quote. 


LTD. 


Herts. 


Fully trained personnel are at your disposal. 


BARNET METAL CO. 


Elektron House, Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187 














HYDRAULIC 
PRESSED 







IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD - PROPRIETORS 








Eater No. 612 on reply card 





Enter No. 613 on reply card ~ 








in all Metals, Bakelite } ~ 
and Fibre. 7 ) A 


PRESSED | 
NUTS Oe- 
in Brass and Steel. wry 

1a 
WASHERS “3% 
in any metal, plain » PP 
and press bevelled. = /a4O) 











FORWARD WORKS 
GOLDEN HILLOCK RD. 
BIRMINGHAM II. 


Phone: ViCvoria 4091-2-3 
re 1264-5 
Grams: ‘‘ Washnuts Birmingham |! * 
i esnshinaieentsenteaienenpenetinetaneneneennennmeteneeueteeenemeeneminemapeinemaniee neta 
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The STANDARD RANGE of Nyloc Self-Locking Nuts has been extended 
in 4” stages from 2}” to 4”. 

Simmonds are the first to produce British and Unified nuts up to 4” 
nominal diameter as standard stocking items. 

ALL sizes of Nyloc Self-Locking Nuts are obtainable direct from stock, 
either from Simmonds or your appointed local stockist. 


Our 16 mm Nyloc colour film is available for showing in your factory. 


SIMMONDS 
AEROCESSORIES TREFOREST, PONTYPRIDD, GLAMORGAN 
LIMITED 


Branches: London, Birmingham, Manchester, Glasgow, 


Fg 
MEMBER OF THE FIRTH CLEVELAND GROUP CRC Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg 
Amsterdam, Milan, New York, Mannheim and Brussels. 
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the flow with 
the ‘Telicator’ 


Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 
viscosity. The rotors are specially designed by Dukes and Briggs to give the 
clearest indications over specific ranges of flow rate. Water supplies for 
cooling purposes and forced lubrication systems are two typical applications. 
A new model is under development for use with opaque fluids, and special 
designs can be made to meet specific requirements. 

@ Simple design ensures complete reliability. 

@ Extreme sensitivity at all pressures. 

@ Units readily adaptable to existing installations. 






Note these 
features 


@ May be mounted in any plane. 
@ Comparative flow gauged by speed of revolving rotor. 


Bailey's 








SIR W. H. BAILEY & CO. LTD » PATRICROFT - MANCHESTER «» ENGLAND 
Phone: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles 





facilities 


HEAT TREATMENT 





E.N.V. 


The ENV heat treatment plant 
is one of the most modern and 
comprehensively equipped in 
the London area. 

Facilities include full metal- 
lurgical control, quenching press 
equipment and electrically con- 
trolled flame hardening machine. — 
Enquiries for heat treatment 
of production quantities are 
invited. 


ENGINEERING LIMITED 


Hythe Road, Willesden, N.W.10 


Telephone: 


LADbroke 3622 





LONDON OFFICE: SELINAS LANE, DAGENHAM, ESSEX. PHONE: DOMINION 2277/8/9 


Enter No. 631 on reply card 





“Enter No. 632 on reply card 








Be ahead ith 


BRAYHEAD 


Springs, Pressings, Clips, Wire forms of all 
types are just a few of our highest quality 
products. 

Delivery, prices, specifications and designs 
to suit all leading industries. 

Why not take advantage of our advanced 
experience in this specialised field and stay 
in front of your competition? 

Call for our advice on any problem or design, 
which our team of experts can solve and 
produce by efficient methods. 


BRAYHEAD 
(Ascot) LT D. 


KARATEPI WORKS ~- KENNEL RIDE 
ASCOT -+- BERKS 


Telephone : Winkfield Row, 427/8 or Ascot 1907/8/9. Telegrams: Brayhead, Ascot 
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Base Load and Peak Load Machine 
in One and the Same Set 


Base load machines are built to go as light on fuel as possible, at 
the same time generating a given number of kilowatt hours. This 
object is achieved by high efficiency machinery, operating at 
maximum load where the best utilisation of the fuel is attained. 
A second advantage of such top efficiency equipment is that extra 
kilowatts are obtained, representing a free of charge capital cost 
of the same order per kilowatt as that spent on the station as 
a whole. 





Peak load sets should allow for quick and simple starting in order 
to {keep fuel losses during starting-up periods at a minimum. 
Thereby, they also provide stand-by power in case of line trouble. 


The latest Scandinavian steam power station in Sweden employs 
two 160 MW turbines which combine both these qualities. The 
net overall efficiency of the station, including boilers and auxi- 
laries, is about 39 % (turbine efficiency 7785 BTU,;kWh). 
Still, the turbines may be started and synchronised in five minutes 
from cold. Load may, thereafter, be applied as fast as steam 
is generated. 


Outstanding running experience has been obtained with the first 
turbine set, which was commissioned in November, 1959. In 
addition, two 320 MW sets are now being designed. 


DE LAVAL LJUNGSTROM (Great Britain) [td. 


129, Kingsway, London, W.C.2. 


Enter No. 641 on reply card 








oe ay 
dei. 


If you need Single or Double acting 
Hydraulic Rams 


offering a wide standard range of hydraulic rams. 


All data regarding installation, dimensions, stroke, etc. 


is included. 
Full details of bores from I§” dia. to 6” dia. 


Precision made units to meet the requirements 
of earth moving, industrial and agricultural 


machinery manufacturers. 


SEND FOR IT NOW 


DEPT. E.5, WESTON WORKS (BIRMINGHAM) LIMITED 
WESTON WORKS, GREET, BIRMINGHAM, 11. 
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* Photographs showing progressive stages of Production. 


26 HD Rotary Table cast by ‘J.M.I.’ machined by ‘A.W.’ 





axe) geriare 
nature’s 
lat-tare 


Black Gold— OIL, Man's priceless heritage is locked away in the Earth's 
deepest places. From the first drilling stage to the final refining phase, 


‘J.M.I.° Steel Castings play vital rolesin releasing it from the shing pres- 

















sure of Nature’s depths. 


CASTING SPECIALISTS 
4 Oe) 1 Od Oe | Ok oO) Oe OO) ee ©) | Ee 


@ Drawworks & Drives @Swivels @Crown Blocks @Travelling Blocks 





@ Slush & General Service Pumps © Plunger Pumps for Acidizing, Cement- 
ing, Formation Fracturing, Water Flooding, Salt Water Disposal and 
Refinery Operations. 

Jarrow Metal Industries Ltd. 

Western Road, Jarrow, Co. Durham. Telephone: Jarrow 89-7111 

Subsidiary Company of Armstrong Whitworth (Metal Industries) Ltd 

Close Works, Gateshead upon Tyne, 8 
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Stand No. F 11 











THE 
_FERODO TROPHY 
awarded to 


Coventry Climax 
for the years 
outstanding 
commonwealth 


WUD) ir rng 





request your company 
at the 
Mechanical Handling Exhibition 
on Stand No. F 11 





Ilustrated 

is the NEW 
‘UNIVERSAL MAJOR' 
ELECTRIC 6/7/8,000 Ibs. 





Climax 


FORK LIFT TRUCKS 


COVENTRY CLIMAX ENGINES LTD. (Dept. ENG) COVENTRY 
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ABANDONMENT OF * BLUE STREAK ” 

It was implicit in this year’s White Paper on Defence 
that the programme of developing the “ Blue Streak ” 
rocket as a weapon of war was about to be abandoned. 
We find it rather surprising, therefore, that the announce- 
ment last week that, in fact, it was to be abandoned, led to 
such a “* row’ in the House of Commons. But, no doubt, 
the event provided especially effective party ammunition. 
Blame was laid, and no doubt was deservedly laid, on the 
Government, because for months past (even years in the 
estimation of some) it has not listened to critics, such as 
ourselves, who have seen little value in static rocket 
emplacements and who have been pleading for a mobile 
sea-borne firing platform. Had the project been abandoned 
sooner, it can reasonably be argued, less money would have 
been ** wasted ~ on it. 

Yet we are not without sympathy for the Government ; 
because this is not the first time, nor we may be sure the 
last time, that what seemed a correct decision when it 
was made has been proved by unfolding events erroneous. 
If we wished to enter into a party political battle we might 
mention, as a recent example, ground-nuts ! We prefer 
to think only of engineering matters. Since the war there 
have been the apparent fiascos of the * Brabazon ” and 
the ** Princess” flying boats. Between the wars money 
was “ wasted’ on the production of those two airships, 
* R100” and “ RIOI,” the latter of which crashed at 
Beauvais, in France, in 1930, soon after starting upon a 
journey to India, carrying with it the hopes of all airship 
advocates. One can think of similar miscalculations 
committed in the more distant past. There was Brunel's 
** Great Eastern,” for instance. The history of engineering 
is studded with them; and never a year passes, we suspect, 
without some commercial concern quietly dropping expen- 
diture upon the development of some device on which 
high hopes had originally been pinned. Whenever one is 
building for the future the risk must be accepted that it 
may turn out differently from expectations. In such 
circumstances critics always point out that such ill-starred 
projects ought to have been dropped earlier. But 
Governments and boards of directors, who have to take 
the unpleasant decision to admit they have been wrong, 
know also that they will have to do so in the teeth of 
opposition from people still convinced of the virtue of 
going on with the work ! 
~ It is, of course, always claimed that money has been 
‘* wasted ’’ when a project is abandoned. But it is usually 
dubious whether it really has been. For invariably 
something and often a great deal is learnt from the 
attempt to make the project a success. Whether or not 
the addition to knowledge matches the expenditure is, 
of course, open to question in every case. In that 
of “ Blue Streak ” the loss may yet turn out much less 
extreme than it seems at present ; for there still remains a 
possibility that the rocket can be developed for space 
research. This country alone, we imagine, could not 
bear the cost. But now that “ Blue Streak” is to be 
regarded no longer as a potential weapon of war there 


is presumably no objection to the sharing of knowledge 
about it with other countries. If so, there is the possibility 
that France and other West European countries might 
care to collaborate with Britain and the Commonwealth 
in developing a space research programme based upon 
“ Blue Streak” and * Black Knight” and uninfluenced 
by warlike considerations. 


SEE IT “SIN THE ROUND” 

Many years ago we remember seeing a film in which a 
twentieth century character discovered a number of rather 
melodramatic facts about the histories of a group of 
seventeenth century people who had, if we remember 
rightly, suffered shipwreck. From those facts he attempted 
to visualise the characters of the people concerned. At 
first he tended to divide them up into well-understood 
types ; the hero and the heroine invariably were to act 
heroically, the captain of the ship was to act always as 
every captain should and never make a wrong decision ; 
the villains were to be thoroughly bad, and the coward 
really cowardly. But this attempt at visualisation failed 
because the characters just would not come to life. 
Indeed, so lifeless were they that they were represented on 
the screen as transparent ghosts not even able to stand 
upright! The twentieth century character then tried 
again ; and through a fine feat of imagination he did at 
last manage to see the seventeenth century characters 
“in the round.” They became for him so real that he 
could, in imagination, converse with them—thereby 
creating the story of the film. Their actions, as repre- 
sented in the somewhat melodramatic facts, became 
explicable. The captain turned out to be formidable 
but, judging by the events, not always wise; the hero 
and the heroine became just ordinary mortals doing their 
best under conditions utterly strange to them; the 
coward turned out to be not cowardly but gifted with 
just enough more intelligence than the rest to be able to 
foresee more clearly than they what was bound to happen ; 
and, as for the villains, there weren’t any ! 

Now what, it may well be asked, has all this to do with 
engineering ? Lots! For all of us in our professional and 
technical lives are faced by the same difficulty of seeing 
our problems “in the round.” A current example springs 
to mind. Engineers have been crying out these several 
years past that the construction of motorways in cities 
has become essential. They have quoted figures to show 
how rapid is the growth in the number of vehicles needing 
to enter cities and how in London and other cities in 
this country traffic is already reduced to a chaotic state 
at times. They have used these arguments to draw the 
conclusions that motorways must come eventually and 
had best be laid out at once; and these conclusions 
have seemed so obvious to them that they have been 
tempted to assume that only laziness and slackness (or, 
if not laziness and slackness, then something more 
shockingly immoral) prevents the Government and local 
authorities putting the work in hand at once. But if 
engineers look at the problem in that way they do so 





¢72 


‘a 


“in the flat.” They are thinking too much about the 
technical problem ; too little about the human side. 
By contrast, to an architect the driving of a motorway 
through a city centre is obnoxious ; it divides off the 
communities on each side of it from each other and has 
other defects in his eyes because it seems almost impossible 
to relate the buildings to it. The cost staggers Members of 
Parliament and local councillors. And local authority 
engineers and architects point out that even though 
city motorways are, no doubt, necessary, many of the 
facts are missing upon which it can be decided what 
routes they ought to follow. Delay may seem deplorable ; 
but clearly if action is going to be effective, these conflicts 
of opinion should be sorted out. The engineer should, 
at least, recognise that they exist even if he may be 
tempted to wonder whether the need to see things “in 
the round ” may not here be used as an excuse for doing 
too little ! 

The need to see things clearly and ‘‘in the round ” 
applies to many technical things, too. Of course, in 
design the need to see a problem fully “in the round ” 
becomes extreme. There is very naturally a desire upon 
the part of engineers so to design something that it is 
technically a fine and an advanced solution to the problem. 
But, in fact, the technically advanced solution to the 
problem may not necessarily be as well-adapted to the 
end to be served as something a good deal more con- 
servative. A preferable solution may be one that gives 
not the highest possible efficiency but the highest attainable 
economy in operation; or the greatest reliability in 
service ; or the simplest possible maintenance ; or the 
cheapest production cost ; or which evades effectively a 
competitor’s patent for a similar design; or more 


probably an indistinct compromise amongst all those and 


other factors. It may be easy for a commentator in such 
circumstances, failing to see the matter properly “‘ in the 
round,” to criticise the resultant product and to impugn 
the “* stupidity ” of its designer. But ifthe product works 
well, and sells well against competition, then, whatever 
the critics say, the designers and makers can congratulate 
themselves upon the making of a really practical and useful 
device. It will be they and not the critics who have 
looked at the problem properly “in the round ” ; they 
will be good engineers. 


ADVISING ON BRITISH TRANSPORT 

Before the House of Commons rose for the Easter 
recess, there was a debate on the special advisory group 
which, as reported in our last issue, has been appointed 
by the Government to examine the structure, finance and 
working of the organisations at present controlled by the 
British Transport Commission. The group is required to 
advise the Minister of Transport and the Commission, 
as a matter of urgency, as to how effect can best be given 
to the “Government’s intentions” following a study of the 
Guillebaud report. Those intentions, it will be recalled, 
were indicated in a statement by the Prime Minister on 
March 10. In that statement, the Prime Minister said 
that the British Transport Commission must accept a 
radical alteration of its structure “* so as to secure a more 
effective distribution of functions and a better use of all 
its assets.” The detailed application of the measures 
required, the Prime Minister added, would be worked out 
by a “ special planning board.” 

From the Minister of Transport’s announcement on 
April 6, and last week’s debate in the House, it appears 
that the “ planning board” is now to be known as a 
“special advisory group.” That does not matter very 
much. The four men so far appointed to it are possessed 
of technical and commercial abilities which they are ready 
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to employ unsparingly in their complex assignment. The 
group will consult the British Transport Commission and 
the trade unions concerned in its operations ; its terms of 
reference, the Minister of Transport has emphasised, are 
wide ; it has no executive authority and it is not a 
committee of inquiry. But it is invited to tender advice 
quickly in order to assist the Government and the British 
Transport Commission to ** deal with a situation which, 
unless it is dealt with now, will become steadily more 
serious.” Primarily, of course, this ‘* situation,” as it 
was described in the debate, is a financial one. The 
Joint Parliamentary Secretary to the Ministry of Transport 
explained that the British Transport Commission’s deficits 
to date amounted to £353 million and that, since 1956, the 
Government had advanced £276 million towards meeting 
these deficits. A further £326 million has been advanced 
by the Government by way of capital investment. 
Altogether, therefore, the Commission owes the Govern- 
ment about £600 million. It scarcely needs to be added 
that most of that debt falls under the heading of railway 
operations. Nevertheless, the Government realises, as 
does everybody else who pauses to think about the matter, 
that the debt must be settled ! The British Transport 
Commission is required by statute to operate efficiently 
the publicly-owned transport services and the Government 
has to see to it that the statutory obligations are fulfilled. 
If the advisory group decides, as a result of the examina- 
tion on which it has already started, that the structure, 
finance and working of the British Transport Commis- 
sion’s organisations must be overhauled in the public 
interest, the Government and the Commission, we 
presume, will take the necessary action. The advisory 
group’s task has been described as a “* matter of urgency.” 
The information so far made available does not give 
much indication of the likely results of that task. Our 
hope is that the advisory group’s labours may be fruitful. 


FUEL FOR CLEAN AIR 

The Beaver Committee whose report on air pollution 
in 1954 led to the passing of the “Clean Air” Act in 
1956 recognised that the burning of solid fuels by domestic 
consumers was a major factor in polluting the air above 
built-up areas ; and that therefore, if the nation was to 
have clean air, it would be necessary to expand the 
supplies of smokeless fuels and make it worth while for 
the domestic consumer to buy them. But at the time of 
the passing of the Clean Air Act there still remained a 
doubt as to whether enough smokeless fuel was being 
produced or could, within the near future, be produced 
to meet demands arising out of the creation of smoke 
control areas in any number. It seems quite probable 
that one of the reasons why the number of such areas 
so far designated has proved disappointing to clean air 
enthusiasts is a doubt in the minds of many local author- 
ities about the adequacy of smokeless fuel supplies in the 
areas concerned. To illuminate the real situation the 
Minister of Power therefore appointed a small com- 
mittee almost exactly a year ago to investigate “* the 
availability and suitability of smokeless fuels and plans 
for their future production ; and the adequacy of present 
arrangements and future plans for their distribution.” 

The report of the committee on Solid Smokeless Fuels 
was published shortly before Easter by H.M. Stationery 
Office, and it is certainly enlightening in some ways. But 
the only really clear-cut conclusion which emerges from 
it is that the passing of the Clean Air Act does seem to 
have encouraged the manufacture of a number of new 
smokeless fuels under a variety of trade names ; and that 
still more such fuels are under development, perhaps so 
many as to prove confusing to the public. The committee 
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found it a matter of difficulty to estimate at all closely 
what will be the position in the future. If it were possible 
merely to add up all the supplies of smokeless fuels 
likely to be available and to equate them to an estimated 
total demand for such fuels due to a planned extension 
in the number of smoke control areas the situation would 
be clear enough. Looked at in that simple way there 
seems to be little likelihood of any shortage of suitable 
fuels. But in reality the situation is complicated by the 
fact that there are three main kinds of solid fuel burning 
appliances and several alternative means of house heating. 
Not all the fuels can be burnt on all the appliances. 
Some of them, notably coke, are not suitable for use 
with unimproved open grates. There are imponderables 
involved, such as the extent to which domestic users in 
smoke control areas might prefer to turn to gas or electric 
heating when they can no longer use raw coal ; and there 
is undoubtedly a growing tendency for central heating to 
be adopted, the last a factor of long-term rather than 
short-term importance. The committee comes to the 
rather tentative conclusion that there may be, in the more 
immediate future, a growing shortage of “ specially 
reactive’ fuels, that is, fuels suitable for use on unim- 
proved grates; and it therefore suggests that the Gas 
Council and the National Coal Board should consider 
increasing their production of such fuels. One of the 
reasons for the expected shortage is that people with 
improved grates often prefer fuels of this kind to the coke 
which such grates are well fitted to burn. Coke is 
unpopular for several reasons. It requires a larger 
storage space than other fuels, re-fuelling has to be done 
more often, and it is difficult to light unless the grate is 
fitted with a gas lighter device. Additionally in the past 
coke has been variable in quality. Upon that last point 
the committee was able to welcome an improvement. 
There is now a British Standard coke well suited to 
burning on open grates and the amount of coke being 
produced to that specification is increasing. All those 
who wish to see air pollution brought to an end will hope 
that this report will relieve the minds of any local 
authorities which may have deferred action for fear that 
supplies of suitable fuels will not be available. 


AGREEMENTS IN THE AIR 

Discussion at the Institution of Electrical Engineers’ 
symposium before Easter on data handling and display sys- 
tems for air traffic control turned at one time to methods of 
transmitting information from aircraft. At present aircraft 
generally notify their passage over reporting points by 
radiotelephone, but speakers in the discussion referred 
to various alternatives which would provide information 
in a form suitable for direct input to data handling 
equipment. One suggestion was that in the future there 
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would have to be continuous reporting from the aircraft 
relative to time instead of reports related to arrival 
over specific points on the surface of the earth. The 
same speaker regarded an aircraft under control as part 
of a servo loop including the navigational system, com- 
munications to the ground, and back to the aircraft with 
a message to alter course. By planning along these 
lines one should establish the point at which it would be 
necessary to remove the human being from the loop 
because his reactions would be too slow for it. In 
further discussion it was emphasised that air traffic 
control was dealing with co-operating aircraft, and might 
therefore use airborne responder radar or pulse trans- 
mission systems, whereas present ground control radar 
had been developed from equipment designed to deal with 
aircraft which were the reverse of co-operative, and had 
to tolerate unwanted as well as wanted information. 
Techniques such as the above can only be developed 
by international co-operation and agreement, and while 
they were being discussed a further step was taken in the 
highly controversial matter of standardising an air 
navigational aid. The Council of the International Civil 
Aviation Organisation decided on April 8 in favour of the 
adoption of the American VOR/DMET system as a 
standard short-range navigational system. Criticisms of 
the report on which this decision has been taken were 
referred to in our March 18 issue, and on April 4 the 
Minister of Aviation stated in a written answer to a 
Parliamentary question that he did not consider the 
conclusions the report sought to draw to be valid. Any 
decision of this kind is bound to disappoint some people, 
but at least its reasons should be made apparent to all 
concerned. In the present case it has not been shown 
satisfactorily that the British ** Decca” is less accurate 
than the American system at short ranges—the maker 
claims that it is far more accurate and would allow a 
reduction in the width of airways—or that its co-ordinate 
system of defining fixes with reference to a hyperbolic grid 
is less convenient to the user than a range and bearing. 
We recently recorded the development of a computer 
which will convert these co-ordinates for identifying 
positions on a rectilinear grid. No consideration seems to 
have been given to the fact that the associated ** Dectra ” 
long-range system has some components in common with 
Decca so that provision for long-range and short-range 
fixing is made without complete duplication of equip- 
ment or installation of two entirely different systems. 
The whole situation emphasises the importance of early 
co-operation instead of parallel development and later 
controversy, and if some of the proposals at the I.E.E. 
symposium seem a little visionary at the moment, at 
least they have been put forward in good time to warn 


all concerned of present trends. 





** BITUMENISED PAPER PIPES ™ 


* The remarkable uses to which common paper is susceptible of 
being applied in the arts and manufactures, received a further novel 
illustration recently, in connection with some interesting experiments, 
made in London, having for their object the testing of a new kind of 
pipe or tube made of paper and bitumen, and intended to serve many 
of the purposes for which the metal tubes and pipes have hitherto 
been employed. The ingenious idea of hardening paper by means 
of an admixture of bitumen under the influence of hydraulic pressure, 
so as to convert it into a substitute for iron, is due to M. Jaloureau, 
of Paris, who was present, and explained his process. The world 
has already become familiar with the universal utility and value of 
papier maché ; it has also heard recently that the Chinese constructed 
their cannon of prepared paper lined with copper .. . . but nothing 
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probably has lately come before the British public in the way of paper 
so curious, and yet so commercially practicable and useful, as these 
bituminous paper pipes. 

“ The process of fabrication was fully explained, and the testing 
experiments, proved, to the surprise and satisfaction of all present, 
that the material, while it possessed all the tenacity of iron, with 
one-half its specific gravity, had double the strength of stoneware 
tubes, without, moreover, being liable to breakage, as in the case of 
other material, and which frequently causes a loss to the contractor 
of some 20 or 25 per cent. on the supply. In order to test their strength, 
two of these bituminous paper pipes of 5 in. bore and 4 in. thick, were 
subjected to hydraulic power, and they sustained, without breaking or 
bursting, the enormous pressure of 220 Ib. to the square inch, or 
equivalent to 506 ft. head of water, being double the actual pressure 
that the present London water-pipes of iron have to bear.” 











Kingsferry Lifting Bridge 


Last Wednesday an opening ceremony was held at the Kingsferry bridge in Kent 


The bridge has a lifting span which is carried by reinforced concrete towers, as is 


well shown by the accompanying aerial view 


Our description is largely concen- 


trated on the lifting span, and includes notes on the electrical equipment. 


HE lifting bridge which crosses the River 
Swale and connects the Isle of Sheppey 

the Kent mainland was_ officially 
inaugurated on April 20 by Her Royal 
Highness the Duchess of Kent. The accom- 
panying illustration shows the old bridge 
which it replaces—a Scherzer rolling lift 
bridge—-the new road approach and the old 
and new railway embankments on_ the 
Sheppey side 

There is apparently only one other major 
lifting bridge in this country, at Middles- 
brough, and thus the main interest of the new 
bridge lies in the choice of this comparatively 
rare type, which in this case was found to be 
advantageous after comparison of designs for 
single and double-leaf bascule bridges and a 
swing bridge As now constructed, the 
bridge has a lifting span which gives a 90ft 
channel for navigation, with 95{t headroom 
above high water. The lifting span 1s 120ft 
long and 50ft wide, carrying a 24ft carriage- 
way, a single-line railway and a 6ft footpath. 
It is flanked by three steel approach spans on 
each side, giving a length of 650ft for the 
seven spans, and then there are approach 
embankments to give a total length of some 
2500ft 

Ihe site is on marshland and about 25ft 
of very soft clay overlies the stiff London 
clay, upon which the main structures are 
founded. At each of the two main piers, a 
large rectangular cofferdam, steel-sheet-piled 
and steel-braced, was built. Two shafts, 32f 
in diameter—one corresponding to each 
tower of the bridge--were excavated in each 
of these cofferdams, down to a formation in 
the London clay As sinking proceeded, 
concrete rings were cast in situ at the foot of 
the shaft and, finally, it was belled out at 
formation level which is about 60ft below 
H.W.O.S.1 [he piers carrying the steel 
side spans rest on augured cast in situ cylinder 
piles 4ft in diameter, which extend to a level 
about 20ft lower than the main cylinders. 
The height of the approach embankments Is 
limited to about 14ft by the softness of the 
surrounding ground Thus, close to the 
seven spans of the bridge itself, the “ abut- 
ments ” hollow reinforced 
concrete construction carried on piles which 
can be seen in the illustration and extends 
over quite an appreciable length. A tunnel 
has been built under the Swale close to the 
carry a water main and other 


with 


consist of a 


bridge to 
services 

[he concrete towers, which are tapered, 
built with purpose-made shutters so 
shutter had four one on each 
tower. A light stecl tower was built ahead of 
the permanent tower and later dismantled. 
It carried a cathead with rails and pulley 
blocks and the shutters were handled by 
derricks and then by the blocks on the cat- 
head. Concrete was brought up by a hoist 
in a tower of scaffolding 


were 


each uses 


THE LIFTING SPAN 


The lifting span is of riveted and welded 
It weighs 465 tons and its 
travel is guided at each tower by two vertical 
The rails in each tower are side by side 
and there is a shoe on the span which slides 


structural steel 


rails. 


along them and is shaped so that it also slides 
on the inner side of each rail, thus giving 
guidance in both Jongitudinal and transversal 
directions. When seated, the span is simply 
supported, with a concave steel bearing on 
the span resting on a corresponding cylindri- 
cally-shaped convex bearing on the pier at 
the ** pinned” end, and flat and convex 
bearings at the free end The 
between the lifting span and the fixed span 
is of the order of lin at the * pinned ” end 
and the clearances at the shoes are of the same 
order. At the other end, however, where 
expansion can take place, the clearance may 
be slightly larger. 

[here is a counterweight of 110 tons in 
each of the four towers. Thus, an unbalanced 
weight of 25 tons is lifted ; in addition, an 


clearance 


extra weight of 20 tons can be lifted if 


necessary, this being the allowance for snow 
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Phe driving machinery is housed in 
each pier, in a machine room below the 
carriageway. The arrangement of this 
machinery is essentially simple. A variable- 
speed motor of 125 h.p. in each of the two 
machine rooms drives through reduction 
gearing, the latter being placed centrally and 
directly driving two winch drums. Each of 
these drums controls the lifting rope on its 
corresponding corner of the span. There is a 
synchronising tie between the two motors. 
Thus, the counterweights are carried directly 
through upper and lower sheaves at each 
tower and the hoisting rope is simply reeved 
from its winch drum to the tower and the 
span. 

In normal operation the span is lifted in 
ninety seconds. It can also be lifted by two 
auxiliary motors, each of 17} h.p., but this 
method of operation takes fifteen minutes ; 
either mains power or a stand-by diesel 
engine can be employed. In normal opera- 
tion, control of the lifting sequence is entirely 
automatic with comprehensive interlocks, as 
is explained further on. 

When the span is being lowered on to its 
bearings, the first contact is made by hydraulic 
buffers mounted on the span, of which there 
are two at each end. Transverse alignment 
is Obtained to an accuracy of yin. At the 


loading. 


Kingsferry lifting bridge 
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** pinned” bearing the cylindrically-shaped 
bearing surface on the pier has a notch cut 
in it, transversely. A steel wedge on the 
lifting span engages in this notch. At the 
* roller” end, cheeks on the sides of the 
upper bearings have the same function, 
engaging the machined edges of the lower 
bearings. Since the clearances at the shoes 
are substantial in relation to the transverse 
tolerance, the span may actually move down 
the last inch of its travel at an angle of 
70 deg., as the wedge and notch engage, and 
should, for instance, a side wind be blowing. 
When the span is down, its position is 
* proved ” by locking pins which are pushed 
from the piers into the end girders of the 
lifting span. 

This arrangement for transverse alignment 
is relied upon to line up the rail track. The 
layout at the rail break makes use very 
largely of standard pieces of permanent-way 
equipment. A “fishing rail” projects 18in 
beyond the end of the lifting span, on the 
outer side of each rail. Its inner side is 
machined at 70 deg. for the top lin, corre- 
sponding to the possible limit of movement 
of the span as just explained, and the mating 
face of the fixed rail is similarly shaped. 
Below the lin of 70 deg. taper, the fishing 
rail is still tapered but not so sharply. Thus 
the fishing rail takes no load as the span is 
brought down, but nevertheless finishes up 
accurately in position. Its top surface is 
intended to carry the tyres of vehicles as 
they travel over the break, and is thus level, 
at the rail level, over a distance of 3in at the 
break, and then tapered downwards on either 
side. There are two other devices at the 
rail break, namely, a contact for track circuit- 
ing and earth return, and a plunger switch 
for the signalling. These two devices also, 
by means of lever mechanisms, prove that 
the rails are correct for level to within 
approximately gin. Furthermore, the rail 
signalling is interlocked with the bridge 
bolts, which also prove that the bridge 
is level for railway use. 


ELECTRICAL EQUIPMENT 


The main hoisting machinery of the bridge 
gives a maximum lifting speed of approxi- 
mately 64ft per minute thereby lifting the 
span in one-and-a-half minutes, with the two 
125 h.p. d.c. motors. These two motors in 
addition to the normal commutator are fitted 
with sliprings, the sliprings being connected 
together to form a synchronous tie. The 
armatures of these two motors are supplied 
from a common generator working on the 
Ward Leonard principle, constant torque 
thereby being available over the entire 
16 to | speed range. 

The two standby motors, each of 174 h.p., 
are slipring induction machines also con- 
nected to provide a synchronous tie. These 
machines have no speed range ; they lift the 
span in approximately sixteen minutes, i.e. 
the maximum lifting speed is some S5ft 6in 
per minute. 

The main incoming switchboard is in 
the island side machinery room, power 
being taken at 415V, 50 cs, four-wire. 
This switchboard comprises a_ three-panel 
arrangement, all switches being electrically 
operated from the main control desk on the 
mainland side. 

Standby battery equipment is installed in 
the mainland side machinery room, and 
comprises control panel together with a 
battery cabinet. The “ Nife Never-Fayle ” 
equipment maintains a 230V_ emergency 
supply of 2-SkW, for a period of one hour. 
This battery is used as a standby source of 
supply for all indication lighting and a 
small amount of essential lighting throughout 
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TaBLE— Main Sequence of Events in Raising Bridge from Control Desk, Using Main Motors 
Move controller to position given below Change in desk indication Change in state of bridge 
1 Turn Castell key to release position None Controllers now tree 
2. Road lights red Red road light’’ illuminated Green| Flashing beacons and advance 
road light "’ extinguished warning signs showing 
3. Close road gates Red “gates closed” illuminated Green Warning bells ring, road gates 
gates open ** extinguished close 
4. Open locking bolt Red “ bolt out’ illuminated. Green “ bolt Locking bolts withdrawn from 
n’’ extinguished lifting span 
5 Low speed hoist Red “ motor brakes off’ illuminated, Amber Brakes released. Bridge lifting at 
slow Green motor brakes on slow speed 
extinguished. Blue “ levelling operative ”’ 
illuminated 
6. High speed hoist Red “ fast’’ illuminated Amber ‘* slow Bridge accelerates to high speed 
extinguished 
7. Navigation lights green Green “ navigation light’ illuminated. Red Navigation lights change to 
navigation light extinguished Red green, and the bridge is now 
* motor brakes off’ extinguished. Green open to shipping 
motor brakes on “illuminated 
Normally the controller would be moved right round to the “ navigation lights green’’ position when steps |, 2, 3. 4. 5, and 6 would 
be passed through automatically 


the bridge together with various essential 
control circuits. 

The main contactor panel is in the main- 
land side machinery room. Whilst this 
panel can be regarded as the main portion 
of the control equipment for operational 
purposes, the panel is split into two separate 
sections, namely, power supplies and _ heat- 
ing and lighting supplies. The two sections 
are housed in a common enclosure, but are 
electrically independent of each other, it 
being possible to operate both from the same 
source of supply, or alternatively from two 
separate sources of supply. 

The air-cooled diesel-alternator set is in 
the mainland side machinery room together 
with a wall-mounted local control panel. 
It is controlled by push-buttons on the control 
desk or the local panel. The alternator is 
self-excited and will build up its voltage 
automatically. The rating of the alternator 
is SSKVA, 40kW, 415V, three-phase, 50 cs, 
sufficient to supply the two 174 h.p. emer- 
gency hoisting motors, or alternatively to 
supply the normal heating and lighting 
requirements of the bridge, but not both 
simultaneously. 

Motors operating the road gates and 
locking bolts are positioned next to the gates 
and the bolts. They are 14 h.p., a.c., squirrel- 
cage rotor machines. 

The main control desk is mounted in the 
control room, where a good view of the 
bridge is obtained. To the left of the 
desk, mounted on the wall between two 
windows, is the breakdown control panel. 
This panel will be used if it should prove 
necessary to hoist the bridge if the road gates 
have been damaged or the normal sequence 


interlocking circuitry has been rendered 
inoperative. 
At all other times, however, the main 


control desk covers all the various sequences 
needed to operate the bridge. Each stage is 
indicated on the desk by red and green lights. 
The main operation is controlled by a lever, 
‘the controller,” which can be set in seven 
positions, and is provided in duplicate on 
the desk. It is locked in the closed position 
by a Castell lock. 

Preliminary operation involves pressing 
certain buttons to establish the power supply 
to be used, and whether the main or auxiliary 
motors are to be operative. Each stage ts 
indicated by green lights, whcn it is function- 
ing correctly. The bridge must then be 
released from railway interlocks. The oper- 
ator telephones Sittingbourne — signalbox 
and requests this release, then sets a switch 
to “ release taken,” which is again indicated 
by a green light on the main sequence of the 
desk. At this stage the main sequence of 
operations is commenced as listed in the 
table above. 

It may be of interest to the reader to com- 
pare the description given above with the 
data on the lifting bridges of the St. Lawrence 
Seaway, published in THE ENGINEER of 


June 19 last. The lifting bridge at St. 
Lambert lock is fairly closely comparable, 
having a span of 1O8ft against the 120ft of 
Kingsferry bridge. The height of lift of the 
Canadian bridge is rather higher, and the 
disposition of machinery is different because 
of the lock which it serves. The difference 
in appearance between the two is striking, 
and it is evident that the concrete towers of 
the Kingsferry bridge are visually very 
successful. in fairness to the Canadian 
bridge, however, it must be pointed out that 
it is at the end of a long steel-trussed bridge 
which crosses the St. Lawrence river, whereas 
the Kingsferry bridge is a landmark in a 
vast expanse of flat countryside. 

The Canadian bridge is completely counter- 
balanced, and is lifted by not much more 
than half the horsepower installed at Kings- 
ferry, where a preponderance of 25 tons is 
maintained. But the “spanlocks” of the 
Canadian bridge have been dispensed with 
at Kingsferry, and the gap is lin as against 
3in on the Canadian bridge. An even more 
marked difference, however, lies in the 
treatment of the rail breaks. The Canadian 
bridge, where rail traffic is very heavy, has 
quite an elaborate mechanism at the break, 
whereby a wedge is inserted, followed by a 
proving bolt, to give positive indication of 
true alignment of the rails. The arrangement 
at Kingsferry is, by contrast, quite simple. 


FIRMS AT KINGSFERRY 

The Kingsferry bridge has been built for 
the Kent County Council. The consulting 
engineers were Messrs. Mott, Hay and 
Anderson. The main contractor was John 
Howard and Co., Ltd., and the steelwork 
sub-contractor was Dorman Long and Co., 
Ltd. The contractor for the lifting machinery 
was Sir William Arrol and Co., Ltd., and 
the contractor for the electrical equipment 
and the automatic control gear was Lanca- 
shire Dynamo and Crypto, Ltd. 

The approach roads were built by direct 
labour by the County Surveyor of Kent, 
Mr. H. Bowdler, M.1.C.E., and the detailed 
arrangements for the permanent-way and 
signalling were the responsibility of the 
Southern Region of British Railways. The 
cost of the bridge was £1,380,810, and the 
construction time was twenty-seven months. 

“Basic Roavp_ Statistics.’’—Salient statistical 
facts are again recorded in the 1959 edition of 
the British Road Federation’s “* Basic Road Statis- 
tics.” Great Britain has more vehicles per mile 
of road than any other country—29-0. West 
Germany is second with 21-9. This figure includes 
cars, buses, coaches and goods vehicles only ; 
if motor-cycles, Government-owned vehicles, and 
those exempt from taxation, are added the British 
figure is 41-3 vehicles per mile of road. On the 
basis of ton-mileage, 45 per cent of goods are 
carried by road compared with 35 per cent by rail. 
By weight, 76 per cent go by road and 19 per cent 
by rail. ‘ Basic Road Statistics’’ brings together 
the latest figures from numerous official sources, 
and is widely used as a standard reference on all 
essential road matters. 





Rules and Regulations for Structural 
Steelwork 


By A. N. 


PROCTER, M.Sc., A.M.1.C.E., M.[Struct.E. 


British structural steelwork regulations are wasteful and inefficient. This defect 
is reflected in the inability of steelwork to compete with modern forms of 


construction. 
are briefly considered. 


ROGRESS in the development of struc- 
tural steelwork has been much retarded 
by official rules and regulations during the 
past half-century. Prior to that, engineers 
and architects had full liberty to use their 
own methods of design and _ specification. 
The year 1959, however, marked the passing 
of the control of the design of structural 
steelwork entirely into the hands of the 
British Standards Institution ; so that there 
is reduced hope of any reasonable future 
progress in this branch of British engineering. 
Current British Standards Specifications, 
namely, B.S. 153: 1956, ‘* Steel Guirder 
Bridges,” and B.S. 449 : 1959, “* The Use of 
Structural Steelwork in Buildings,” give too 
much attention to details at the expense of 
general guiding principles. The result is an 
overall restriction of the development of 
progressive and economic ideas. Thus, 
designers and engineers are forced to use a 
B.S. Specification as a kind of text-book on 
design, in preference to the latest available 
technical improvements and data. 

It is quite proper for public authorities to 
adopt by-laws regulating minimum load- 
carrying capacities of floors, &c., in buildings. 
Some ruling as to minimum load factors to 
be used for various classes of structural 
materials, methods of construction, &c., Is 
also desirable. The remainder could quite 
properly be left to the discretion of those 
responsible for the supervision and con- 
struction. This would encourage commercial 
research and development, enabling British 
engineers to regain their lead and tender 
more successfully for foreign projects. 


WORKING STRESSES 

Permissible stresses in B.S. 153 and B.S. 
449 have increased progressively during the 
past thirty years. There have not, however, 
been corresponding improvements in the 
approved methods of designing the ordinary 
beams and columns that form the bulk of 
steelwork used for buildings. 

For maximum economy, the design stresses 
should be selected with reference to the 
working conditions. Steelwork carrying only 
dead loads, fabricated and erected under good 
conditions, might be designed to a low-load 
factor. A higher factor is obviously required 
when there is mainly imposed loading, to- 
gether with corrosion, fatigue and poor site 
conditions. The added strength of concrete 
casings could be determined with advantage 
by direct calculation, in preference to the 
rough-and-ready methods now enforced. 

The tabulated column stresses at slender- 
ness ratio /r=O have load factors of 1-69, 
rising to 3-0 at //r=100 and gradually 
decreasing to 2:1 at /r==350. The load 
factor is unofficially declared to be 2-0. 
Further to this, the effective column length 
coefficients contain load factors varying 
between 1-0 and 1-47 and the empirical 
method of combining axial and bending 
stresses introduces another load factor that 
may be as much as 1-4 to 1-5. Thus, the 
overall load factor on slender columns is 


The old and uneconomical methods of design at present enforced 
Some alternative ideas and formule are suggested. 


usually not less than 4-0 at /r>140, about 
3-5 at //r=100 and at / r>20 about 2-235. 

As an alternative, it is evident that for 
slender columns a formula of the simple 
form Constant (//r)? is correct. It gives a 
uniform load factor up to the Euler limit. 
This, for rolled steel sections, is at about 
/r=100. Between that point and /,r=zero 
the formula of a straight line or a simple 
curve could be used (diagram and Table 1). 


Safe Stresses in Mild Steel Columns With 
Ends Free 


TABLE I 
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The results of more than a century of 
laboratory tests show that for columns with 
both ends free : with one end fixed and one 
end free (in direction) ; and with both ends 
fixed or flat ; the effective lengths should be 
in the ratios 1] : 0-71 : 0-58 and not 1 : 0-85: 
0-7 as at present enforced. These improve- 
ments would both be advantageous. 


STEEL FRAME DESIGN 
Under the current B.S. 449 it is found that 


what is known as the simple method of 


design is best for most projects. This 
employs a general assumption of independent 
columns and simply supported beams. Never- 
theless, many beam to column connections 
are considered capable of fixing in direction 
or of restraining the columns. Obviously 
all such connections must in practice partially 
restrain the ends of the beams and so transmit 
to the columns end-moments that are ignored 
in the design. 

Even though the connections may not be 
rigid, a sufficiently accurate value of the end- 
moments could be estimated without making 
a complicated analysis of the framework. 
The moments could then be distributed to the 
adjacent members by a method similar to 
that used in C.P. 114, “* The Use of Rein- 
forced Concrete in Buildings.” 

There would evidently be some reduction 
of the calculated bending moments in the 
beams and increased moments in the columns. 
The first would give an economy in the 
beams. The last could be provided for in the 
calculations by making much needed improve- 
ments in the method of designing the columns. 
If this were not so, the columns used to-day 
are too small. Surely the disregarded 
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end-moments would in many cases cause them 
to be seriously overstressed, were the present 
method of design correct. 

The regulations recommend a semi-rigid 
method of design! that was devised about a 
quarter of a century ago, but the columns 
under these conditions would be too heavy 
owing to the big load factor required. The 
saving that is made on the beams is thus lost 
on the columns and no advantage gained. 

The use of ** plastic” designs is referred 
to in B.S. 449 : 1959 (clause 9 (6)). This 
method was developed by Professor J. F. 
Baker from the ** bending paradox” intro- 
duced by Professors P. Barlow and E. 
Hodgkinson in 1855.4. The theory applies 
only to materials after they are overstressed 
beyond the proportional limit, so that 
repeated or reversed loading could have a 
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serious effect, unless there is a satisfactory 
load factor. B.S. 449 does not suggest a 
load factor, but limits the deflection of the 
beams. Without a load factor “ plastic” 
designs cannot be made. 

The * plastic” section moduli of R.S.J.s 
are greater than the elastic moduli and may 
be estimated with reasonable accuracy. 
Dr. E. Volterra (1943)° found, however, that 
calculated ** plastic * moduli of some sections 
were considerably in excess of his experi- 
mental values. It appears, therefore, that 
official tables of the correct plastic properties 
of B.S. sections should be published. Correct 
torsion constants of B.S. sections are badly 
needed, too. 


BEAMS AND GIRDERS 


Apart from the small saving that is 
permitted by using the special methods of 
designing the beams, attention has been 
mainly directed to the buckling of the 
flanges and webs of beams and girders. The 
design of laterally unsupported beams was 
formerly a matter of a simple formula. Now 
it has become a complicated affair of tables 
and rules, unfortunately based on ideas that 
are quite out of date.? 

The basic formula for the buckling stress 
of a beam may be reduced to the simple form 
constant form factor/(//r). The exact value 
of the form factor would be obtained from 


V Area * torsion constant/section modulus. 
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Since the torsion constant is not usually 
tabulated, it may be represented by 
area X #,? x coefficient, 4, being the aver- 
age flange thickness. The form factor 
then becomes area < ¢, X coefficient, section 
modulus, or u X ft, X coefficient/r,?, where u 
is the distance of the compression flange from 
the neutral axis and r, is the radius of 
gyration about the xx axis. Exact values of 
the form factor for rolled sections and 
plated sections often in use may be tabulated 
(Table If). Using a load factor of 2 or a 


TABLE I1——Laterally Unsupported R.S. Beams 
Form factors (corrected for transverse deflection) 


n 


Size in | Form Size in | Form 
inches Lb/ft factor | inches Lb/ft factor 
2474 95 0-073 10x8 55 0-120 
ax? | ws 0-067 | 106 40 0-115 
20 « 74 89 0-089 105 30 0-095 
20 x 64 65 0-070 | 1044 25 0-087 
18 x8 60 0-086 9x7 50 0-145 
18x7 75 0-090 9x4 21 0-090 
18 «6 55 0-072 8 <6 35 0-128 
168 75 0-095 | 8x5 28 0-115 
16x6 | 62 0-095 8x4 18 0-087 
16x6 50 0-078 7x4 16 0-095 
15x6 45 0-074 6x5 25 0-145 
15xs 42 0-079 6x 44 | 20 0-130 
14x8 70 0-105 6x3 12 0-106 
14x6 57 0-108 §« 4) 20 0-168 
14x6 | 46 0-086 43> 12 6°5 0:120 
13x5 35 0-080 4~* 10 0-150 
12x8 65 0-120 | 4xii 5 0-111 
12x6 54 0-125 3x3 8-5 | 0:°165 
12 «6 44 0-102 3™ 14 4 0-148 
12x 5 32 0-080 i 


E= 13,000 tons per square inch. Safe stress= form factor. 
little more, the safe stress may be quickly and 
easily calculated without the use of tabulated 
stresses. 

To introduce into the formula the hypo- 
thetical effect of the flange warping is inad- 
visable. There is no guarantee of the 
experimental correctness of this adjustment. 
Moreover, there are other matters of greater 
importance that have been ignored. The 
effect of the load carried on the top flange 
and the effect of riveted flanges are among 
these. The first may now be calculated if 
required by deducting 

Euler stress/ Qur Ve ‘ 
Load factor ee 2) ala 


or safe column stress (approximately). The 
use of the ratio of beam depth flange thick- 
ness is inadvisable, since it would apply only 
to the shape of section for which it is derived, 
e.g. an “1” beam.? If then used for a 
different shape such as a built-up gantry 
girder, the error may be 30 to 40 per cent. 
This would apply also to angles and tees. 


COMPRESSION MEMBERS 

The B.S. clauses governing the design of 
compression members are now very much 
behind the times. Reference has been made 
to the inefficiency of the column formula and 
effective length coefficients, all of which 
should be discarded. The design formula is 
based on a misconception of the combined 
action of axial forces and bending moments 

n “I” beams and other structural shapes 
and of the mode of failure. 

When there is no torsion applied to a 
member, the theoretical relationship between 
the axial force, F4, the bending moments, 
M, and M,, and the Euler® load P,, is given 
with sufficient accuracy by : 

_ BM, @M,) , 

a ag  Gie y 
Gly being the torsional stiffness of the 
member, y, the maximum deflection pro- 
duced by all bending moments and forces, 

& and A coefficients, thus : 


FA GM, (Mz) 
Py YoP, P,Glr 
If My is the bending moment applied about 


yy axis that would itself cause a deflection 
Yo, it can be shown that 
: | 
Mz=y>P,/8 putting M?*, =53PyGly 
the formula becomes : 
hd M, (=) 
Py Ms, \M,z 


Thus it is clear that the design formula 
should be : 
Le by (L) 


Pe ‘Pb PY 
where f., fy and f; are the axial and bending 
Stresses and p,, p, and p, are the permissible 
stresses in columns, beams and _ laterally 
unsupported beams, giving reasonable results 
for steel columns. The coefficient y used for 
plastic design is 1-4 for R.S.J.s. 

In the tip of one flange of a deflected 
member there might be a concentration of 
stress that may cause local overstrain or 
local buckling, should the maximum applied 
bending moments occur at the same point. 
The total combined stress would amount to : 


' he {EV\, 
Ii i i Sy | (1 De (2) ) S maz: 
pe being the Euler stress and p, the torsional 


flexural buckling stress. fnaz should not 
exceed the maximum permissible local stress. 


EFFECT OF TORSION 
If there is also a torque acting on any 
member that carries buckling forces and 
moments, it can be shown that the design 
formula would then be : 
Pe YPo ‘Pi Ps! 
where f, and p, are the maximum calculated 
and permissible shear stresses caused by 
torsion. 
Should the member be a laterally unsup- 
ported beam that carries an eccentric load 


677 


or a beam that is curved in plan, the formula 
would be applicable (f-=0). It may also be 
adjusted to suit other combinations of 
circumstances to meet the requirements of 
modern structural steelwork. 


CONCLUSIONS 

The advantages of welded steelwork con- 
struction are slowly but surely gaining 
recognition. Not only does it mean appreci- 
able saving of material, but it ensures a much 
greater rigidity of all types of structures, 
when it is properly applied. 

Before the days of detailed steelwork 
regulations, it was possible for enterprising 
engineers to erect structures of light and 
economical designs that have since passed 
the test of time. Now all are obliged to 
design heavy, unshapely structures that are 


unpleasing to the eye, uneconomical and 
often quite uncompetitive. 
Structures for power stations, factories, 


workshops, aerodromes, long and medium 
span bridges, installations for electric power 
lines and electrification of railways, and 
structures for a very wide range of purposes 
are all open to the choice of a number of 
forms of construction. Properly designed 
steelwork is competitive and has the advant- 
age of a light and pleasing appearance, in 
contrast to the larger cross-sections required 
by all other materials of construction. 
Standard design will prevent engineers 
from exploiting to the full the many advant- 
ages of this excellent form of construction. 
It is bound to do more harm than good, at a 
time when the national industrial prosperity 
to so large an extent depends on the enterprise 
and ingenuity of engineers and designers. 
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Exploitation of Minerals for Mankind 


By I. W. WARK, Ph.D. (London), D.Sc. (Melbourne)* 


Here we reprint some extracts from the fifth Sir Julius Wernher Memorial 


Lecture presented to the Institution of Mining and Metallurgy on April 6. 


Much 


of what Dr. Wark had to say was of interest only to those specially concerned 


in mineralogical work. 


We have chosen to print, however, certain sections of 


his lecture that have a wider interest in that although the particular reference is 
to the work of Dr. Wark’s Organisation, engineers will easily see relevance to 
aspects of their own work. 


N exploiting its mineral resources, Aus- 

tralia has benefited enormously from 
the rest of the world. However, because of 
its large size and small population and 
because of its youth as an industrial nation, 
it faces a host of problems whose solutions 
do not exactly parallel those found effective 
in older countries. I am therefore hopeful 
that my audience may find something of 
interest in an account of what is being 
attempted on the other side of the world. 
However, at the outset it may be of value to 
consider certain problems common to all 
the mineral-processing countries throughout 
the world. 

The American magazine Fortune for 
January, 1959, has emphasised that the lag 
in developing suitable inorganic materials— 
metals, alloys and cermets, for example—is 
the most important single bar to progress in 
the utilisation of atomic power. From an 
analysis of the situation it draws what | 

* Chief of “the Division of Industrial Chemistry, Common- 


wealth Scientific and Industrial Research Organisation, Mel- 
bourne, Australia. 





think a correct conclusion, viz. that no 
sensational advances can be expected until 
development is guided by deeper scientific 
understanding. Fortune goes on to point out 
that competitive materials—the organic poly- 
mers, for instance—are very strongly sup- 
ported by fundamental research. It then 
predicts that plastics will take over more 
and more jobs now performed by metals. 
There follows the claim that the most 
promising metallurgical work is being done 
by chemical and electrical companies and 
in governmental laboratories. 

Why is it that metallurgical research—the 
life-blood of future production in the 
mineral industry—lags in comparison with 
chemical and electronic research ? It is 
certainly not because mining and metal- 
lurgical men lack vision or courage ; they 
are in fact among the most sagacious and 
adventurous of the industrialists. May I 
suggest two possible explanations. The 
first is that a company depending on a 
wasting asset—a mine—cannot afford to 
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conduct such long-term investigation as a 
chemical company which is free to turn 
from one raw material to another at will 
My second guess is that some mining men 
have come close to exhausting their spirit 
of adventure in the search for minerals, 
and have little left over for an adventurous 
approach to utilisation of these same 
minerals. 

Though in general the objectives in 
mineral exploitation by different countries 
will be similar, they may face vastly different 
problems. This is illustrated by reference 
to aluminium production where the industry 
seems to be anchored to a two-stage process 
of long standing. The first stage, production 
of pure alumina—-whether for manufacture 
of the metal or for other important purposes 

falls within the scope of to-morrow’s 
Congress ; the second, electro-winning of 
the metal, does not strictly concern it. Yet 
unless one remembers that this second step 
consumes much electrical energy there is 
little incentive to start the search for a better 
overall process. The degree of incentive for 
any country to do this depends on the cost 
of its electrical power. Is it not time we 
gave up thinking of taking this same old 
process to the cheap power ? For some 


countries it will surely turn out better in 
the long run to devise an entirely 


new 
process. 

One often senses a tendency for the 
investigator to stick too closely to the 
problem in hand, using only an extension 
of the methods that have been used before. 
Most metallurgists have no need to be 
reminded that their subject is based on 
chemistry and physics. Indeed, chemistry 
first came into existence from metallurgy and 
pharmacy and has been intimately associated 
with them ever since. Nevertheless, it is my 
opinion that many research metallurgists use 
new chemical and physical principles too 
sparingly. There is a difference between 
the traditional and the newer industries in 
this respect. The latter, owing their very 
existence to recent research, are the more 
enterprising in their use of it : they have to 
be. However, it is easy to over-emphasise 
the difference because over the centuries the 
traditional processes such as smelting and 
brickmaking have had the benefit of many 
an empirical experiment by the alert manu- 
facturer—often based on a shrewd deduc- 
tion or keen observation. In the aggregate 
this has amounted to a lot of research. My 
quarrel is therefore not so much with the 
efficiency of long-established processes as 
with the tendency to cling tenaciously to 
them. Inherently it looks unsound to roast 
sulphide minerals to the more stable oxides 
and then to prise the metal apart from the 
oxygen. Cannot a better method be found ? 
One hesitates to prophesy, but  hydro- 
metallurgy may provide an attractive alter- 
native approach, or a reversion to chlorine 
metallurgy now that more resistant materials 
are available. The. Broken Hill Associated 
Smelters in Port Pirie have been active in 
the investigation of newer methods of 
dealing with sulphide ores. 

I have implied that metallurgy shades into 
chemistry and into physics. Indeed, any 
attempted distinctions between these discip- 
lines are of the classroom for Nature cer- 
tainly does not recognise them. The pro- 
cessor of minerals must be prepared to 
draw on a wide range of subjects—-physics, 
chemistry, mathematics, statistics and, in 
recent years, even on microbiology. 

We might pause here to consider what are 
the steps involved in exploiting minerals for 
mankind. First and foremost one must 
recognise a use for the mineral in question or 


for something that can be derived from it— 
such usage often being of very long standing. 
Many and varied are the uses to which 
minerals have been put and countless the 
companies mining minerals and convert- 
ing them to useful purposes. Thus we have 
the glass and cement industries, the phosphate 
fertiliser industry, the building industry in 


so far as it uses bricks of clay, blocks of 


sandstone or marble, roofings of slate or 
walls of plaster. Whole sections of the 
chemical industry rely on minerals as raw 
materials ; from them come the mineral 
acids, an enormous range of phosphate com- 
pounds, inorganic insecticides, and more 
recently the fluo-hydrocarbons in’ which 
inorganic chemistry is married with organic 
chemistry. 

Minerals abound, yet it would seem that 
opportunities to exploit them may for long 
remain unrecognised. During my lifetime 
several new materials based on minerals have 
come into use and, without wishing to detract 
from the credit due to the inventors, it has 
surprised many that their entry has been so 
long delayed. How simple in conception are 
the production of fibrous plaster sheets and 
of rockwool, yet how long did they take to 
reach the market ? Expanded aggregate and 
fibreglass also seem to be belated com- 
modities. Bentonite has only assumed real 
importance during the present century. Thus 
one can safely predict that a host of uses for 
inorganic materials still await discovery. All 
of us must be sufficiently alert to recognise 
the importance of a chance observation : one 
experimenter at least could have found 
argon before Ramsay and Rayleigh had he 
but interpreted with the mind what he had 
seen clearly with his eyes. 

To those of us with lesser discernment 
there are other approaches which can _ be 
equally rewarding. Thus one can select for 
study some one process used in the treatment 
of minerals in general, or some mineral in 
particular, and seek to improve it. Here 
again there are two methods of attack—the 
empirical and the fundamental, though 
sometimes they are best united. If one is 
pressed for time or beset with financial 
difficulties there may be no alternative to the 
empirical approach which, if one is sufficiently 
lucky, or discerning, may produce a big 
dividend quickly. 

For those fortunate enough to have both 
time and adequate financial backing, the 
fundamental approach is the surer. It has 
the additional attraction that cven if the 
practical problem proves to be insoluble, one 
will certainly add to the world’s store of 
scientific knowledge. In the fundamental 
approach, as I see it, one must first identify 
all the relevant variables, determine quantita- 
tively how each influences the process (and 
perhaps one another), and finally select the 
best combination for the particular purpose. 
In effect, one works on model systems and 
gradually builds up toward the complex 
systems of practice. 

Another attractive procedure is to look 
into the mineral resources revealed by pros- 
pectors and geologists, and to seek new uses 
for some of the most abundant or promising 
deposits. This is a task for the courageous : 
there is no royal road to success. On the 
contrary, there is not even an orthodox 
method of coming to grips with the problem. 

It is imperative that in exploiting minerals 
for mankind we do not exploit mankind 
for minerals. It is not my intention to dwell 
at length on the commercial 
mineral utilisation, but there are some matters 
which I hope you will agree are worth think- 
ing about. Here the discussion automatically 
splits into the national and the international 


aspects of 
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aspects. It will be expedient and less con- 
troversial in this audience if in discussing the 
national scene I confine my remarks to 
Australia. I cannot help raising controversial 
issues when I come to the international 
sphere. In this latter I realise, of course, that 
trading in minerals presents no vastly different 
problems from commerce in cotton or rubber 
—except that once removed minerals are not 
regenerated as is the case with agricultural 
crops. However, minerals occupy a very 
prominent position in exports in| many 
countries, including Australia, where they 
are destined to play an even larger part in 
future. These countries are therefore much 
concerned about mineral exports, while the 
recipients are equally concerned about 
imports : an equitable deal is essential to 
both parties. 

Within any given country the main factors 
which differentiate the mining industries from 
the manufacturing are isolation and, as a 
consequence, poorer educational facilities ; 
some health hazards; non-permanence of 
home and livelihood ; and possibly severe 
weather conditions. Often added to these in 
the bad old days was devastation of an 
originally pleasing countryside, with trees 
removed for firewood or killed by sulphurous 
fumes. 

Not all of these disabilities can be removed, 
but most Australian mine managements are 
now doing just about as much as is possible 
to alleviate what remain. Broken Hill, which 
was fast becoming a treeless, dusty town, has 
been beautified and improved ; it is no longer 
a hardship to live there. Responsible pros- 
pecting companies think in terms of spending 
£2,000,000 or more when weighing the 
possibility of opening up new fields. This 
sum is required to provide plentiful water, a 
well-designed township with shopping and 
educational facilities, paved roads and first- 
class air transport. It is recognised that it is 
good policy to start correctly rather than to 
try to make amends later; certainly the 
uranium mines at Rum Jungle and Mary 
Kathleen have had a magnificent start. The 
head of one mineral development company 
remarked to me recently—** We now house, 
educate, amuse and even air-condition our 
staff and labour forces.” Unfortunately, a 
minority of those who deal in minerals are 
not sufficiently careful about health hazards 
Often the offending companies are small and 
insufficiently aware of the dangers inherent in 
dealing with dusty minerals. 

On the esthetic side | would make a plea 
that in exploiting minerals there should be 
no desecration of the landscape. Those who 
have seen some of the coal and steel towns 
of Pennsylvania and in other countries will 
agree that this is a problem that is world- 
wide. On the other hand the Pennsylvania 
city of Pittsburgh has shown what can be 
done in the elimination of grime and ugli- 
ness. Formerly gold-dredges left pictur- 
esque parts of Australia as eyesores on the 
landscape : nowadays the dredged ground 
is restored to its former condition. Metal- 
lurgists and mineralogists take justifiable 
pride in the contributions that minerals have 
made from historic times to architecture and 
the arts. The Bible has many references to 
gems and ornamental stones and much early 
colonisation was due to the search for such 
materials. Marble was often exquisitely 
inlaid with malachite, jade, onyx, lapis 
lazuli or jasper or agate. The dome of 
many a church is of copper—St. Peter's in 
Rome and York Minster in this country are 
examples. Ghiberti’s doors to the Baptistry 
in Florence are of bronze ; metal statues 
abound, and three-dimensional impression- 
ism in metals is now a feature of art displays. 
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Australia owes much to its mineral industry. 
The goldmining rush of last century brought 
us an enterprising population. The Broken 
Hill lead-zinc mines made large profits out 
of which came the beginning of the steel 
industry and other industrial enterprises. 
So I suppose we should welcome overseas 
capital in opening up new mineral deposits. 
Not all Australians do, and in this they do 
not differ greatly from the citizens of other 
lightly-developed countries, for no country 
wishes to be too dependent on others for 
too long. 

A land being newly opened up tends to 
follow established — procedures. Conse- 
quently, an attempt is first made to find raw 
materials that fit into the straitjacket of 
overseas processes. Any departure from 
the normal is regarded as a drawback, 
whereas with sufficient research the abnormal- 


ity might well turn out to be an asset. 
Cobalt in the Broken Hill ores nearly 
wrecked the electrolytic zinc process in 


1960 





Tasmania, but nowadays cobalt is a valuable 
by-product of the industry. 

It is only natural that an overseas company 
will prefer to avoid the effort of modifying a 
standard process in order to cope with some 
local raw material ; it may be more profitable 
to look for standard material in another 
country. At any rate, | am not alone in 
concluding that if a country is to exploit its 
minerals satisfactorily it must establish facil- 
ities for research and development. This is 
why we in Australia have set up facilities 
like C.S.1.R.O. and A.M.D.L. for just this 
purpose. This is why our leading mining 
and metallurgical companies have their own 
research and development laboratories. Par- 
ticularly in the developmental stage of a 
project my laboratory has found that the 
closest possible contact is needed with the 
company which contemplates operating the 
process. New York, London or Moscow 
cannot effectively do the development work 
for Chile, Malaya or Canada. 


Automatic Control at Margam 
Marshalling Yard 


Computer techniques are used in this installation to derive voltages corresponding 


to the retarder pressures required for checking the speed of {wagons 'running off 


the hump, and the release from the retarders is governed similarly as the sidings fill 


up, with provision for injecting certain modif ving factors. 


170 acres of what was formerly a tract 
of sand dunes at Margam (Glamorganshire) 
was Officially opened on April Il by Mr. 
K. W. C. Grand, member of the British 
lransport Commission. The yard, one of 
the major works in the modernisation pro- 
gramme of the Western Region, British 
Railways, is on the east side of Port Talbot 
and was designed in close co-operation with 
the Steel Company of Wales, to whom fifteen 
sidings have been allocated. In all there 
are twelve reception sidings, fifty double- 
ended sorting sidings, ten single-ended 


A NEW railway marshalling yard covering 


holding sidings, and seven single-ended 
tranship and cripple sidings. The extent of 
the sorting sidings is seen in the accompanying 
night view from near the hump summit, with 
the control tower visible on the left. 

Margam yard is stated to be more fully 
automatic in operation than any similar 
installation in Europe. Computer control is 
applied both to primary and secondary 
retarders. The system provides a voltage 
analogue of required exit speed from the 
secondary retarders, and compares this with a 
voltage analogue of actual speed, the error 
voltage then controlling the retarder pressure. 


of several hundred cycles. 





sidings at Margam seen from near the hump summit 
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The main contractor for the signalling and 
control equipment and retarders was A.E.I.- 
G.R.S., Ltd. (formerly Metropolitan-Vickers- 
G.R.S., Ltd.). Improved procedures intro- 
duced in this installation begin with the 
punched tape programming for operating 
the sorting siding points. The tape is 
produced in the traffic office at the control 
tower on a reperforating teleprinter, from 
information transmitted by portable radio- 
telephone by the shunter who divides arriving 
trains into cuts according to the wagon 
destinations. When a train is about to be 
humped, the corresponding tape is fed into a 
tape reader. Operation of a push-button on 
the control room panel (seen in the second 
illustration) starts the tape, which initiates 
control signals for setting the points as 








in control 


Signalling and humping control panel 
tower operating room 


necessary to direct the cuts into the appro- 
priate sidings. The control signals, in the 
form of destination codes, pass in succession 
through an indication store, where four 
destinations at a time are displayed to the 
operator, and then through a series of relay 
stores, one for each track circuit. They are 
not accepted by a store associated with an 
occupied track circuit so that there is no 
interference with the control of the points 
for a preceding cut. 

The driver of the locomotive propelling the 
train over the hump has a continuous 
indication in his cab of the humping instruc- 
tions (“hump normal,” “* hump slow,” or 
“stop ”’). This is a light signal with hori- 
zontal and inclined rows of lamps, and is 


operated by an alternating current in the 


rails with alternative frequencies of the order 
One or other 
frequencies, according to the indication 
required, is superimposed on the normal 
d.c. track circuit and is picked up inductively. 
Absence of code is arranged to signal “‘ stop.” 
Any change of aspect is accompanied by an 
audible warning. 

The automatic control of the electro- 
pneumatic retarders takes account of standage 
space in the sidings as well as weight, speed 
and “‘ rollability ’’ of wagons, and provision 
is made for manual biasing of wagon release 
speeds from the retarders to allow for the 
effects of strong adverse or following winds, 
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and for the slightly higher pressures required 
when rails are wet 

Measurement of “ rollability ’ is effected 
by two pairs of inductive wheel detectors 
operating at supersonic frequency, preceding 
each retarder. The signal from each pair is 
used to operate a high-speed binary counter 
giving a count inversely proportional to the 
speed of the cut. As the distance between the 
pairs of detectors and the gradient are known, 
the count is computed electronically to pro- 
duce a voltage representing the rolling 
resistance of the cut. This voltage is trans- 
formed into a digital code and passed 
forward to the release speed computer 

Other inputs to the release speed computer 
are derived from voltages proportional to 
distance-to-run and curvature, the latter 
being constant for each siding and selected 
automatically when the route is set up. 
Distance-to-run is taken from a standage 
store for each siding, consisting of a potentio- 
meter controlled by the state of the siding 
track circuits. As wagons enter the siding, 
the potentiometer is stepped by an amount 
corresponding to the length of each cut. 
The output voltage is thus reduced as the 
siding fills up. 

Actual speed of wagons approaching 
retarders is measured by v.h.f. equipment 
utilising the Doppler frequency-shift effect, 
and a proportional voltage is produced. 
[his measured-speed voltage and the required 





Pull-out drawer of control panel, housing telephone 
and microphone equipment 


exit-speed voltage, together with information 


from a weight detector preceding each 
primary retarder, are then fed to the pressure 
computer, which produces a voltage output 
defining the pressure required in the retarder 
cylinders to remove the excess energy from 
the cut. At the retarder this voltage is 
compared with that from a pressure trans- 
ducer mounted on the air manifold, providing 
the means to operate the inlet and exhaust air 
valves so as to maintain the pressure in the 
cylinders equal to that demanded. 

Primary retarders are controlled similarly 
to the secondaries except that distance-to-run 
is not involved at this stage. The weight- 
detecting device preceding these retarders 
consists of a group of micro-switches which 


are mounted in a short length of slotted rail. 

The control panel in the control tower is 
in two portions, that on the nght operating 
the signalling of the reception sidings and 
associated tracks on the entry-exit route- 
setting system, while the left-hand portion 
controls all equipment associated with hump- 
ing operations. Each retarder has two 
switches. One switch has an automatic 
position and three manual positions for 
selecting retarder pressures by hand if 
necessary ; the other has a “computer” 
position for fully automatic control of release 
speeds, as described earlier, and five manual 
positions, enabling preset speeds to be 
selected. Provision is also made for manual 
operation of points as an alternative to the 
normal route-storage system. 

The panel is a ** Domino” panel con- 
structed on the * Integra” system, for which 
the British licensee and manufacturer is 
Henry Williams, Ltd., Tolpits Lane, Watford. 
It is built up of units 40mm square arranged 
to form a combined track diagram and 
operating panel with push-button or rotary 
switches and repeater lamps. Certain units 
are “blanks,” containing no operating 
elements but being engraved with a portion 
of the track diagram so that continuity of 
presentation is preserved where no controls 
or indications are required. Units and 
“blanks” are supported in a grid. Each 
unit comprises a lower insulated portion 
with the contact pins and connections, an 
upper moulded part carrying the optical parts 
and push-buttons, and a cover plate forming 
part of the panel diagram. Twelve contact 
points are provided in each unit, enabling up 
to twelve lamps or six single-contact push- 
buttons to be accommodated, or various 
combinations of these accessories. All lamp 
bulbs are of clear glass, the required colours 
for different indications being provided in 
the inorganic glass optics of the ** Domino ” 
unit. These principles are embodied in the 
Margam control desk, which also has certain 
special features, including the pull-out 
drawers (one of which is illustrated) contain- 
ing dial telephones and microphones for 
v.h.f. radio or loudspeaker Communication 
with shunting locomotives and various parts 
of the yard. The radio equipment was 
supplied by Pye Telecommunications, Ltd., 
and the sixty-line automatic telephone 
exchange, which also gives access to the main 
railway trunk network, by the Reliance 
Telephone Company, Ltd. 

Main lighting in the yard is provided by 
216 Benjamin ** Duoflux”’ floodlights with 
1000W filament lamps, mounted 55ft above 
ground level on tubular steel towers with 
triangular bases having 2ft 6in sides, on 
square bases with Ift 6in sides, according to 
the space available between tracks. Light 
distribution from the ** Duoflux ”’ fittings is 
controlled so that the main illumination is 
directed towards movement along the yard 
while shunting and glare is avoided. The 
lighting is controlled from two mimic diagram 
consoles supplied by The General Electric 
Company, Ltd. 

The whole scheme has been developed and 
directed by Mr. M. G. R. Smith, M.I.C.E., 
Chief Civil Engineer, and Mr. A. A. A. 
Cardani, A.M.I.E.E., M.I.R.S.E., Signal 
Engineer, Western Region. 

In addition to those named in the text, the 
following contractors were responsible for 
work as shown. 


PrinciPAL CONTRACTORS 


Main contractor (earthworks, permanent way, bridgework,. 
drainage, fencing, amenity blocks), Sir Robert MacAlpine (South 
Wales), Ltd. ; control tower, John Morgan, Ltd. ; earthworks 
and permanent way, Robert M. Douglas, Ltd. ; main electrical 
contractor, British Insulated Callender’s Cables, Ltd. ; signalling 
cables, British Insulated Callender’s Construction Company 
Ltd. ; internal electrical installation in control tower and yard 
buildings, Lee Beesley and Co., Lid. 
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Birmingham Firm’s Bicentenary 


Iwo centuries of manufacturing activity have 
been completed by Geo. Salter and Co., Ltd., 
West Bromwich. The early history of the firm 
is fragmentary, but it is quite certain that by the 
middie of 1760, Richard Salter was in business 
as a “ spring maker” at a small bay-windowed 
house in Bilston, where he lived and worked. 
Three of Richard’s brothers are mentioned in 
contemporary records, one of them, William 
Salter, being described as a * pocket steelyard 
maker.” Some time between ten and twenty 
years later, that is somewhere from 1770 to 1780, 
Richard Salter moved to West Bromwich and 
continued there the manufacture of springs and 
spring balances which is to this day the major 
part of the firm’s business. Moreover, Richard 
developed other products which incorporated the 
use of his springs, a vertical roasting jack being 
one of them. In addition, he included the 
manufacture of bayonets, for which there was a 
growing demand at the time, in his list of 
products. William Salter’s two sons, John and 
George, subsequently followed their uncle 
Richard to West Bromwich and they were 
described as bayonet makers. 

That, briefly, was how the firm started. In 
the early 1800s, the family tree becomes a little 
confused by duplicating the use of Christian 
names! The George Salter from whom the 
present company takes its name was the George 
mentioned above. He exercised considerable 
influence in the then growing town of West 
Bromwich as well as over the growth of the 
business. Among the patents granted to him 
was one, dated 1838, for a “ spring balance or 
spring weighing apparatus, with a method of 
indicating the weights by means of an index and 
scale of divisions marked on the exterior of a 
tube either curved or plane sided.” Then, in 
1850, there is reference to the firm making “a 
portable and convenient domestic weighing 
apparatus, also an indicator of the pressure of 
steam when adapted to locomotives and other 
engines.” In the succeeding years the Salter 
family married into the Bache tamily. The last 
George Salter died in 1915, since when members 
of the Bache family have been responsible for 
the management of the company. Mr. F. E. L. 
Bache is now the chairman and Mr. R. P. S. 
Bache, managing director. 

In its first 200 years, George Salter and Co., 
Ltd., has extended far beyond the small house in 
Bilston where Richard Salter coiled springs in 
the back kitchen and the backyard. An excellent 
bicentenary volume entitled The Story of a 
Family Firm, which has been written by Mary 
Bache, contains some of the recollections of one 
of the firm’s outstanding employees, John Hughes, 
who started in 1845 at the age of nine and 
continued to work until he was ninety-one, in 
1927. When Hughes joined the firm, there were 
between seventy and eighty employees, making 
spring balances, steelyards, bottle jacks and 
bayonets, the work being done by foot-operated 
lathes and hand presses ;_ the only lighting was 
by candles which were known as “* short eights.” 
Now, in addition to the main factory at West 
Bromwich, there is a factory at Smethwick, most of 
which is devoted to the manufacture of heavy 
springs. The bicentenary volume contains many 
interesting details of the variety of springs, 
balances and other Salter products. 

Last week we had the pleasure of visiting the 
company’s works to see the existing methods of 
spring manufacture and the making of retaining 
rings and fasteners which is a development of 
recent years. We saw also the careful testing 
which is given to the many kinds of weighing 
machine produced at West Bromwich. Further- 
more, at the Smethwick factory, there has been 
developed a system, known as “ Salterpak,”’ for 
the prepackaging of various goods. 

During our visit, in company with other 
representatives of the press, we were guests at 
a 1760 dinner given by Geo. Salter and Co., Ltd., 
at the New Inns, Handsworth, “* a fine coaching 
house lately built by the High Road for the 
better accommodation of Travellers to the 
Welsh Coast for the Irish Packet.” It was a 
memorable occasion, the more so as the guests 
were conveyed from their hotels in Birmingham 
by six stage-coaches. 
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Aluminium Strip Mill at Woodgate 
Works 


The expanding demand for aluminium alloy sheet decided Birmetals, Ltd., to 
increase the capacity of its plant and for this purpose a Sendzimir cold strip mill, 


together with ancillary equipment, has been installed in a new building. 


The 50in 


reversing mill can roll from 0° 1875in down to 0-006in, taking a coil up to 10,000 lb 
in weight, and will roll between 12,000 and 20,000 tons of aluminium alloy sheet 
per annum, 


HE trend of post-war demands for 

aluminium alloy sheet and an estimate 
of market developments in the future deter- 
mined Birmetals, Ltd., to embark on a 
programme of expansion so that production 
would be equal to market requirements. 
This decision was taken in 1956 and since 
then work has gone forward on a project 
which has as its principal unit a Sendzimir 
high precision cold strip rolling mill which, 
although it had been used with stainless steel, 


had not been employed for the rolling of 


work-hardening high-strength aluminium 
alloys. This 50in reversing mill rolls 0-1875in 
thick material down to 0-006in, requiring 
five passes to reduce down to 0-045in and 
three or four more to produce sheet 0-006in 
thick. For economic reasons it was essential 
for the coil stock to be as long as possible 
and at present provision has been made to 
produce a coil weighing approximately 
8000 Ib for rolling in the mill. To produce 
such a coil by direct rolling would have 
involved the installation of a hot mill capable 
of handling an 8000 Ib slab, at great cost, 
and also resulting in making certain existing 
plant redundant. The solution of the 


problem lay in the adoption of the idea of 


welding together a number of smaller coils 
to give the desired weight. A scheme was 
formulated and eventually a machine built 
capable of flash butt welding strip up to 52in 
wide. 

The mill, coil annealing furnace, sheet 
annealing furnace and ancillary equipment, 
have now been installed in a new building 
and, on Thursday, April 7, the Marquess of 
Exeter, the chairman of Birmid Industries, 
Ltd., formally set the mill in motion at the 
Woodgate works of the company 





Billets up to 22ft 6in in length and 8 tons in 
weight are produced by existing equipment by 
the continuous casting process and cut to size 
required by the mill. After testing by 
ultrasonic crack detectors, the billets pass 
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edge trimmer and an up-coiler and after 
being annealed passes to a four-high strip mill, 
where it is further reduced in thickness and 
coiled. These coils, weighing about 2 tons, 
are now forwarded to the welding line which 
has been installed in the same building and 
consists of a pay-off stand, supplied by 
the Bronx Engineering Company, Ltd. ; a 
feeder leveller ; end shears ; the main butt 
welding unit ; weld flash dresser, provided 
by Wadkin, Ltd. ; edge trimmer and scrap 
chopping units, supplied by Auxiliary Rolling 
Machinery, Ltd., and finally pinch rolls and 
tension reel manufactured by The Wellman 
Smith Owen Engineering Corporation, Ltd 
The welding line is shown in our illustration 
A.|. Electric Welding Machines, Ltd., was 
responsible for the manufacture of the flash 
butt welder which had to incorporate a 














Sendzimir 50in reversing strip mill 


through preheat furnaces before transfer to 
the main breaking-down mill. From _ the 
run-out table the strip which has been rolled 
to a thickness of in passes through an 


Welding line, with the flash butt welder to the left of the control panel 


special technique so that the electrical 
loading condition would not cause exces- 
sive disturbances in the supply network. 
As originally envisaged, the loading when 
flashing took place was 1330A at 400V and 
10,000A when the weld was forged, while, 
as finally designed, the electrical load in 
flashing is 725A (290kVA) and at the instant 
of forging 5800A (2320kVA). 

At the welding line the first coil is passed 
into the line, the leading end is sheared and 
strip passed through to the edge trimmer, 
pinch rolls and tension reel and the rear end 
Sheared. It should be noted that the end is 
sheared about 3 deg. off square. Meanwhile, 
No. 2 coil has been introduced into the line 
and the leading end sheared and moved to 
the welding machine. The tail end of No. | 
coil and the leading end of No. 2 coil are 
held in clamps, leaving a gap as set by a 
gauge. The welding cycle is started: the- 
metal is induction heated and later the ends 
of the strips are brought into contact, flash 
welded and forged. The process is repeated 
to join No. 3 coil to No. 2 and No. 4 coil to 
No. 3. As the welded strip moves forward, 
the weld flash is removed in the weld dresser 
before the strip is edge trimmed and finally 
coiled in a Wellman expanding mandrel 
tension reel and drag generator pinch roll 
unit to produce a coil approximately S0in to 
53in in diameter and weighing up to 8500 Ib. 

SENDZIMIR MILL AND EQUIPMENT 

All the mill equipment, except the welding 

line, is housed in a new portal frame building 





Arrangement of rolls in Sendzimir mill showing the 
changing of a work roll 


covering an area of 45,000 square feet and 
conveniently sited to take the coils from the 
welding line. Braithwaite and Co. Struc- 
tural, Ltd., was responsible for the steel- 
work, the civil engineering was carried out by 
R. M. Douglas (Contractors), Ltd., and the 
architect was Mr. F. J. Meeson. The main 


bays are 200ft long by 78ft wide; one houses 
the Sendzimir mill and the other a Hallden- 
Robertson cut-to-length line and a G.W.B. 


flash annealing furnace. There is also a 
despatch bay measuring 120ft by 60ft, and a 
bay 45ft wide to contain the motor room and 
coil annealing furnace. 
concrete and reinforcements were used for 
the foundations and the ground excavated to 
take clean and dirty rolling oil tanks, having 
a total capacity of 16,000 gallons, and 
ancillary equipment. The firm’s own pro- 
ducts have been used in the construction of 
the building which is clad with trough section 
** Birmabright ” aluminium alloy sheet down 
to the perimeter wall. All roofing and side 
sheeting is lined with wallboard and insulated 
with fibreglass and it is expected that the 
cost of the lining will be recovered over 





Coil annealing furnace 


Some 2500 tons of 


three heating seasons. Ventilation is by Colt 
ventilators. 

Built by W. H. A. Robertson and Co., 
Ltd., and illustrated herewith, the mill, 
which has a capacity of between 12,000 and 
20,000 tons per annum, is a 5Oin reversing 
unit having a maximum speed of 1600ft per 
minute, a thickness range from 0-1875in to 
0:006in, and a finished coil width of 48in. 
Thickness of the strip is indicated to the mill 
operator by a Baldwin nucleonic thickness 
gauge which has been tailor-made and uses 
Strontium 90 as a source, and measures the 
thickness over a range of 0-120in to 0-003in 
without contact with the metal. Of cluster 
pattern, the mill has 2gin diameter work 
rolls which are ground to such precision 
that the strip has sensible uniformity across 
its width. For roll grinding purposes a 
Naxos-Union machine has been installed. 
The work rolls are not directly driven so 
that a roll change can be effected in less 
than a minute and the last pass can be made 
with rolls having a high finish which produces 
a mirror surface to the strip. Each work roll 
is driven by two back-up rolls which in turn 
are backed up by an arc of three rolls and a 


further arc of four rolls, making a total of 


twenty rolls in the mill. Our illustration 
shows the arrangement of the rolls and a 
work roll being changed. 

Each coil is fed through flattening rolls 
into the mill from a pay-off reel, and is 
recoiled ready for the rolling operations. 
The strip is passed through the mill in both 
directions with an approximate reduction in 
thickness of 10 per cent at each pass so that 
eight or nine passes serve to produce strip 
of the minimum thickness. The hydraulic 
and lubrication supplies to the entry section 
of pay-off and feeder units, and to the mill 
and coilers, are supplied by pumps and 
the rolling oil, thermostatically controlled, 
is delivered at 677 gallons per minute at 
150 lb per square inch. Two Heenan and 
Froude water coolers in conjunction with 
two Serck heat exchangers form the cooling 
system, while a by-pass filtration system 
ensures a supply of clean oil. Flameproot 
immersion heaters are fitted in both clean 
and dirty oil tanks. Plant for the ventila- 
tion of the oil basement and for the extrac- 
tion of fumes from the mill was provided by 
[he Industrial Fan and Heater Company, 
Ltd., *“* Airflo” p.v.c. hood and ducting being 
fitted on the mill. 

All the electrical motors, switchboards 
and control panels are housed in a pressur- 
ised room which has a glazed partition 
between it and the mill bay. Four d.c. 


Beas 


aay 
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generators, two rated at 750kW and two at 
870kW 600V, driven by a 3500 h.p., 1000 
r.p.m. synchronous motor, provide the power 
for the mill and coilers respectively. The mill 
is driven through David Brown gearing by two 
900 h.p. 500, 1000 r.p.m. motors in tandem and 
each winder is driven through gearing of the 
same make by three 350 h.p., 200V. 500 
1250 r.p.m. motors in tandem. The latter 
provide a maximum tension of 25,000 Ib. 
and by means of an electrically-operated 
disengaging coupling the inboard motor 
may be used by itself to give a lower tension 
of 80001b when lighter gauge material is 
being rolled. The wheel drives and the mill 
drive and part of the generator set are illus- 
trated opposite. All the equipment was manu- 
factured by Associated Electrical Industries, 
Ltd. Air supplies are drawn in through 
Visco box pattern air filters having a capacity 
of 65,000,/70,000 cubic feet per minute by 
four 25 h.p. axial flow fans and discharged 
into a tunnel below the motor room. This 
cooling air is supplied to motors and gener- 
ators, and the resultant build up of au 
pressure in the motor room is controlled by 
electrically-operated roof ventilators. 

Intermediate annealing of the strip ts 
carried out as required, and for that purpose 
a coil annealing furnace, manufactured by 
Stordy Engineering, Ltd., and seen in our 
illustration, has been installed. This pusher 
furnace, rated at S50kW, and having five 
compartments, each with a fan to circulate 
the hot air, will hold twelve 8000 Ib coils, 
and has a capacity of 8000 lb per hour. The 
coils have a residence time of twelve hours 
and the doors between the compartments 
open simultaneously when the coils are 
moved from one zone to the next. The 
ingoing coils advance progressively through 
the preheating zones to the high temperature 
zone, which they leave at a temperature of 
450 deg. Cent., and return via the successive 
preheating zones. Each of these chambers is 
also occupied by an ingoing coil and the 
heat transfer which takes place effects 
economies in heat requirements such that 
the electrical loading is half that required 
for batch annealing. 

The finished coils pass to the slitting 
and cut-to-length lines. Auxiliary Rolling 
Machinery, Ltd., supplied the slitting line, 
which will supply 52in diameter coils slit 
to any width down to lin, and has a maxi- 
mum line speed of 800ft per minute and a 
thickness range of 0-O080in to 0-00Sin. — In 
the Hallden-Robertson cut-up line the maxi- 
mum strip speed is 350ft per minute, the 
thickness range is from 0-O080in to 0-010in 


Flash sheet annealing furnace 





THE ENGINEER April 22, 1960 











General view of the motor room showing reel drives and mill drive and part of main motor generator set 


while any length from 24in to 192in can be 
cut. After being cut to length the sheets 
are passed through a G.W.B. flash annealing 
furnace, which we illustrate, and which 
consists of a 40ft long annealing furnace, 
having four heating zones and a rating of 
600kW, followed by a 42ft long cooling 
chamber. Sheets up to &ft wide can be 
accommodated, and are carried on continuous 


nickel alloy tapes at speeds ranging up to 
a maximum of 100ft per minute. 

A 10-ton hand crane serves the motor 
room, and a 74-ton serves the mill bay, both 
provided by The Vaughan Crane Company, 
Ltd. In the finishing bay is a 74-ton crane, 
while in the despatch bay is a 3-ton crane, 
both supplied by the Wharton Crane and 
Hoist Company, Ltd. 


Symposium on Ship Trials 


SYMPOSIUM on Ship Trials and Service 

Performance Analysis was held on April 11, 
12 and 13 by the North East Coast Institution of 
Engineers and Shipbuilders. The programme 
consisted of the presentation of eight papers, 
four being read on Monday, April 11, and four 
on Tuesday, while on Wednesday visits were 
arranged to the Department of Naval Architec- 
ture and Shipbuilding, King’s College, and to 
shipyards and engine works. At the four 
sessions held on Monday and Tuesday the follow- 
ing ‘papers, of which we include synopses, were 
presented. 


THE PREDICTION OF SHIP PERFORMANCH 
FROM MODEL TESTS: THE NATURE OF 
THE PROBLEM 


By Sir Victor G. SHEPHEARD, K.C.B 


The paper discusses in general terms the various 
factors involved in the prediction of ship performance 
from model tests, with particular reference to matters 
not vet fully understood and upon which further work 
is required. These are considered in relation to the 
model tests themselves. the extrapolation of the model 
results to the full scale, and the correlation of ship 
predictions with performance on measured-mile 
trials. Finally, the correlation of trial results with 
service performance is discussed and reference made 
to research into the seagoing qualities of ships. 

It is apparent that there are many matters to be 
resolved and clarified before it can be said that the 
correlation of ship and model results is entirely 
satisfactory, and reference is made in the paper to 
steps being taken by B.S.R.A., largely in conjunction 
with Ship Division, N.P.L., to improve the position. 


METHODS FOR CARRYING OUT SHIP MODEL 
RESISTANCE AND PROPULSION EXPERI- 
MENTS 


By Dr. F. H. Topp, B.Sc., Ph.D. 


The method by which model experiments are carried 
out can have some effect upon the power prediction 
made for the ship, and it is, therefore, very desirable 


that an agreed procedure should be followed in all 
towing tanks. 

This paper outlines the two basic methods at 
present in use, referred to generally as the British and 
Continental methods, and then gives a general account 
of the recent standard procedure agreed to by the 
British tanks. This procedure is being submitted to 
the International Towing Tank Conference for dis- 
cussion, and it is hoped that it will form the basis of 
an international agreement 


PROPELLERS IN ACTION BEHIND A SHIP: 
TRIAL TRIP AND VOYAGE ANALYSIS 


By Proressor L. C. Burritt, M.Sc., Ph.D. 


The paper discusses the basic conditions of design 
for marine propellers, and states that it is usual to design 
for average fair-weather conditions at sea rather than 
for a trial-trip condition. Methods of analysis are 
described whereby an analysis wake fraction, q.p.c., 
hull-efficiency factor and thrust-deduction factor may 
be deduced from full-scale ship data. Using a four- 
weather intensity scale, an example is given showing 
the effects of displacement, weather and days out of 
dry dock on the performance of two cargo liners with 
inward- and outward-turning screws. Finally, analysis 
results are tabulated for fourteen recent ships of 
different types showing comparisons with the original 
design figures and with the tank-test results. 


A METHOD OF PREDICTING MEASURED- 
MILE PERFORMANCE FROM TANK AND 
TRIAL RESULTS 


By D. I. Moor, B.Sc. 


The paper describes a method of predicting the 
measured-mile trial performance of a ship from tank 
experiments on the form, with corrections derived 
from past trial results with similar ships. The full 
process is divided into three self-contained stages : 

(1) Analysis of model results ; (2) Prediction of 
ship performance ; (3) Analysis of ship results. 

In stages (1) and (3), the characteristics are obtained 
of standard chart propellers which have the same 
thrust horsepower : speed : revolutions-per-minute 
relations as the model and ship propellers, and scale 
effect factors are computed for revolutions-per- 


683 


minute, and effective horsepower It is suggested 
that, for predicting purposes only, these factors may 
satisfactorily be taken as functions simply of ship 
length. In stage (2), the dimensions of the chart 
propeller equivalent to the actual ship propeller are 
calculated. The performance of this chart propeller 
is predicted from the chart, and then corrected to 
apply to the ship. 


SERVICE PERFORMANCE OF A 
TANKERS 
By A. LOGAN 


On a basis of all-in fuel consumption the pape 
briefly reviews the service speed results achieved by 
certain classes of ships in the fleet of tankers with 
which the author is associated. A series of graphs is 
presented showing the main trends of speed fall-off 
over the years, together with the relevant tank and 
acceptance trial data and the principal details of the 
vessels under consideration. The limitations of the 
method adopted to present the service speed graphs 
are discussed, and it is explained that no other 
system of presentation was possible with the data 
available. It is stressed that the instruments and 
techniques currently in use for the purposes of 
measuring speed through the water, shaft horse 
power and fuel rates are not sufficiently accurate o1 
reliable to enable adequate checks to be made on the 
performance of ships in service. Observations on the 
progress of various aspects of ship research are 
accompanied by comments on the service experience 
gained in the fleet of tankers under review. The 
author mentions the many variables affecting the 
service performance of tankers and comments on the 
difficulties involved in assessing the various factors 
that contribute to the overall loss of efficiency. 


TURNING AND MANCEUVRING TRIALS 
By R. N. Newton, R.C.N.C 


This paper outlines and distinguishes between the 
qualities which together constitute the manceuvrability 
of a ship, but which are to some extent conflicting 
The technique employed by the Admiralty Experi- 
ment Works for conducting turning trials to deter- 
mine the geometry of the turning path of a ship at 
different speeds of approach and rudder angle ts 
described in some detail. A brief description is given 
of the principles of spiral and zig-zag manceuvres, 
by which the course-keeping qualities can be assessed, 
together with a note on the order of accuracy of 
ship-model correlation to be expected. 


PERFORMANCE IN SERVICE OF CARGO 
VESSEL AND PASSENGER SHIPS 
By J. DitUDONNE and M. JoURDAIN 


This paper describes the graphical methods used 
by the Institut de Recherches de la Construction 
Navale to separate the various influences (i.e. dis- 
placement, trim, fouling and weather), which affect 
the propulsive performance of ships in service. It 
includes in summary form a number of results : in 
certain cases these are very clear, but in others the 
investigation shows that the results are not capable 
of satisfactory analysis 

The authors consider that, if the records are good, 
the method of analysis is of little importance, while if 
they are mediocre the procedure described will make 
this evident. and will thus prohibit any kind of con- 
clusion, while more automatic methods would have 
given definite figures, but without true significance 


FLEET OF 


THE RECONCILIATION OF MODEL DATA, 
MEASURED-MILE RESULTS AND SERVICE 
PERFORMANCE OF SHIPS 


By Proressor E. V. Te_Fer, D.Sc., Ph.D 


After a consideration of the present position of the 
turbulence stimulation, wall-effect and tank tidai 
drift problems, attention is directed to frictional 
formulation issues. A revised extrapolation formu- 
lation enables Hughes’s N.P.L. experiment data to 
be better interpreted and used for equivalent plank or 
ship-model plus form-effect extrapolation. 

The problem of the rough ship or model is next 
considered. By joint rough and smooth model 
testing a new method of extrapolator slope determina- 
tion is evolved. For the rough ship a simple method 
of dealing with plate surface quality independent of 
ship size is given, thus facilitating statistical analysis. 

Model propulsion conditions are next examined 
from the standpoint of the influence of propulsive 
coefficient and thrust-deduction scale-effects on ship 
frictional resistance determination. The use of air- 
jet partial propulsion to determine thrust-deduction 
is recommended. Propeller revolutions and wake 
scale effects are also considered. 

The problems of ship trial analysis are reviewed and 
the construction of combined generalised power and 
thrust diagrams recommended for the more accurate 
Statistical analysis of trial data. The use and simple 
modification of such diagrams {o allow for changing 
hull roughness is developed. ‘Their application to 
ship service analysis to determine non-dimensional 
power-loss factors jointly influenced by weather and 
fouling concludes the paper. An appendix enlarges 
on weather analysis 
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Letter to the Editor 


ponsible for the opinion 


(We do not hold ourselves re 
orrespondents) 


LONG WELDED RAILS 

Sir,—lIt is with extreme reluctance that we 
join in a correspondence which seems likely 
to become very unprofitable, but Mr. Turner’s 
latest letter on the subject of rails contains a 
statement which we cannot but refute. We 
refer to Mr. Turner’s claim that he had sent 
‘copies of his initial article to some senior 

nxembers of the Research Department of 
British Railways, and who, by their subse- 
quent silence, implied that they agreed with 
the statements made therein. 

As two of the recipients of these commu- 
nications we wish to protest strongly against 
the assumption that we agree with the sub- 
stance or indeed any part of Mr. Turner's 
article of March 4. In actual fact we fully 
support the views expressed by Mr. Bartlett 
in your issue of April 1. 

I. G. T. Duncan, B.Sc., 
A.M.1.Mech.E. 
S. Wise, M.I.Mech.E., A.I.M. 
Derby, 
April 12, 1960. 


Book Reviews 


Automatic Refrigeration. By S. A. ANDERSEN. 
MacLaren and Sons, Ltd., 131, Great 
Suffolk Street, London, S.E.1. Price 85s. 

IN writing this book, the author makes a 
useful contribution to the refrigeration 
engineers’ library. The main part of the 
work is devoted to the automatic control of 
refrigeration installations and to the various 
devices which have been developed for this 
purpose. There have been a number of works 
published recently dealing with the funda- 
mentals and general application of auto- 
matic controls, but this is the first book 
which deals with the particular problems of 
the refrigeration engineer. This book is 
sponsored by and published for a well-known 
Danish manufacturer of refrigeration con- 
trols ; itis therefore not surprising that many 
of the excellent illustrations show controls 
from this manufacturer's considerable range 
This fact does not detract from the value of 
this work, as the controls illustrated 
typical and serve to illustrate the construction 
and principles of operation, which are 
explained in some detail ; it does, however, 
slightly limit the scope in some respects. 

The book may be divided roughly into 
three parts: the first part deals with the 
aims and principles of refrigeration, particular 
attention being paid tothe control of humidity. 
An introduction is also given to the funda- 
mentals of automatic control. In the second 
part, specific controls for temperature, 
pressure, flow, &c., are described in detail 
and many illustrated examples are given of a 
wide range of automatic refrigerating plants. 

The third section has nothing to do with 
automatic control, and could well form a 
separate volume, entitled ** What the Refri- 
geration Designer Wants to Know.” In 
compling this third section, the author and 
his associates have performed a valuable 
service to the designer by collecting together a 
wide range of basic information and formule 
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and giving examples of their use. The range 
covered includes the calculation of refrigera- 
tion loads, heat transfer coefficients and 
compressor performance. Finally, some 130 
pages are filled with tables of physical and 
design data, concluding with refrigerant 
tables in both British and Metric units. Sets 
of refrigerant pressure-enthalpy diagrams, 
again in British and Metric units, are 
supplied in a pocket separate from the main 
book. 

Throughout the work the author con- 
tinually makes reference to his sources of 
information, which are listed, together with 
other related literature, in an appendix. 
This is of considerable assistance to the 
reader who requires more detailed informa- 
tion on the subjects discussed. A_ useful 
inclusion in the section on automatic controls 
would have been a chapter on correct and 
incorrect applications. A further minor 
criticism of this work is that a few of the 
technical terms used are a little unorthodox, 
as is the spelling in some places. This book 
will be useful both to the student who is 
studying refrigeration and to the practising 
engineer, to whom the collection of data will 
be of considerable value. 


Maschinenfundamente und andere dynamisch 
beanspruchte Baukonstruktionen. By E. 
RAUSCH. Third revised and enlarged 
edition. Diisseldorf : V.D.1.-Verlag 
G.m.b.H., Diisseldorf, Bongardstrasse 3. 
Price DM.126 (10 per cent rebate for 
V.D.1. members). 

THE design of machine foundations is a 

task to which all too frequently insufficient 

attention is paid, with the result that costly 
failures occur which entail dismantling 
of the machinery and lengthy repairs to, 
and even rebuilding of, the foundation 
structures. The main reason for this state 
of neglect appears to be the inclination, on 

the part of mechanical engineers, to refer a 

basically dynamical problem to designers 

who are familiar with structures chiefly 
from the point of view of statics. Professor 

Rausch’s compendium will, therefore, be 

widely appreciated by all concerned, giving 

as it does, an up-to-date picture of the whole 
range of foundation structures, and being 
written with the needs of the practical 
designer in mind throughout. In the first 
four chapters are discussed the general 
aspects involved and the dynamical theory, 
as well as questions of material fatigue. The 
determination of the stiffness and natural 
frequency of vibration receives attention in 
Chapter 5, which is followed by two chapters 
dealing respectively with the design and 
construction of foundations for machinery 
giving rise to single or irregularly repeated 
shocks, and machines causing linear or 
rotary periodic vibrations. Throughout, 
the reader is referred to actual design prob- 
lems, the data for which, and numerical 
calculations, are quoted in detail. This fact, 


and the inclusion of a large number of 


dimensioned sketches, keep the discussion 
firmly on a concrete basis, and impart an 
invaluable ability to visualise the practical 
difficulties and problems presented by each 
case. As an example, we may quote the 
design of a test pit for extra-heavy rotors 
to which eighteen pages are devoted. Here, 
the problem was to replace, by an adequately 


strong structure, a pit destroyed by a rotor 
which burst under test, and the author takes 
us step by step through the various theoretical 
and practical calculations involved. 

Problems of particular interest are foun- 
dations for high-speed rotating machinery, 
such as turbines, and special chapters are 
devoted to the construction of steel and 
reinforced concrete foundations for these 
purposes. Other questions include the 
placing of machinery, mainly machine tools, 
on existing floors in buildings, and the 
construction of foundations in situations 
when mining subsidence must be expected. 
Miscellaneous problems concern the damages 
sustained by foundations and _ building 
through shocks and vibrations ; the effect 
on people of vibrations and noise ; and. the 
elimination of vibrations by means of con- 
nected tuned systems of elastically supported, 
subsidiary masses. The final chapter is 
devoted to various problems of a dynamical 
nature arising in civil engineering, such as 
vibrations of buildings, chimney stacks, 
hydraulic structures and instrument foun- 
dations, and the load capacity of piles. A 
full index of literature lists books, articles, 
and industrial standards up to the end of 
1958 ; reference to the literature is facilitated 
by an index arranged according to the names 
of authors, as well as a subject index. 


Operator Training in Industry. By 
W. DouGias Seymour. Institute of 
Personnel Management, 80, Fetter Lane, 
London, E.C.4. Price 7s. 6d. 

Tuis addition to the booklets of the Institute 

of Personnel Management is concerned 

primarily with the training of unskilled and 
semi-skilled operators in the manufacturing 
industries. It gives an outline of some recent 
techniques developed for correct operator 
training based upon experience in factories 
and investigations carried out by a number 
of universities and research institutes. Sec- 
tions of the booklet are devoted to training 
of new workers in handwork, handwork 
with tools, single- and multi-purpose 
machine work, group machine work and 
non-repetitive work. Some interesting graphs 
are given which compare the progress of 
trainees who have undergone specialised 
training and those who have learnt their 
work in actual production. These graphs 
show unmistakably the value of studied and 
systematic training and the fact that such 
trainees attain a higher level of production 
in a much shorter time than those who just 
‘* picked the job up” on the factory floor. 


Petroleum Refinery Manual. By H. M. 
Noet. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 64s. 

THIS manual presents an integrated descrip- 

tion of refinery design and construction 

which includes details of standard techniques 
of petroleum processing and associated 
economics, and is illustrated with flow 
diagrams of many of the processes involved. 
[here are five chapters of which the first is 
entitled “Preliminary Considerations,” and 
the second isconcerned with engineering, deal- 
ing with planning and estimating. Details of 
the building time of typical units are given 
together with samples of various estimates, 
followed by design flow diagrams, heat 
balance tables and power requirements. 
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Alter a short chapter on shop fabrication 
touching upon methods, there is a section 
concerned with various aspects and problems 
of field construction starting with site clear- 
ance. This chapter records construction 
time and the manpower required for a range 
of plant, with a break down into the various 
constructional items and trades involved. 
** Operations and Equipment”’ is the title 
of the fifth chapter which gives details of 
Organisation, manpower for refinery opera- 
tion, together with flow diagrams and data 
concerning various refinery units and pro- 
cesses. 


Naval Architecture. By B. Baxter, M.Sc. 
The English Universities Press, Ltd., 
102, Newgate Street, London, E.C.1. 


Price 10s. 6d. 

THIS is a “teach yourself”’ book which intro- 
duces the most important branches of naval 
architecture and besides dealing with the 
basic principles, includes more advanced 
work with the intention of stimulating 
study. After defining the common terms, 
and briefly touching upon the lines plan 
there is a chapter concerned with calcula- 
uions of areas, moments of inertia and 
volumes. This is followed by sections setting 
out the principles of both transverse and 
longitudinal stability and including a number 
of typical problems. Launching of ships is 
broadly treated, as is also the question of 
freeboard and of tonnage measurement. 
[here is a chapter which treats longitudinal, 
transverse and local strength problems, and 
another which makes a quick survey of 
vibration, followed by an introduction to the 
resistance and powering of ships, and an 
overall examination of the design of pro- 
pellers. 


Stoff-und Warmeiibertragung in der Che- 
mischen Kinetik. By D. A. FRANK-KAMEN- 
ETZKI. Berlin - Géttingen - Heidelberg : 
Springer - Verlag, Berlin - Wilmersdorf, 
Heidelberger Platz 3. Price DM.28.50. 

*““Mass and Heat Transfer in Chemical 
Kinetics” was published in the original 
Russian edition in 1947 by the Institute 
of Physical Chemistry (Prof. N. N. Semenov) 
of the Academy of Sciences of the U.S.S_R.., 
Moscow. The work which had not before been 
translated into German (an English transla- 
tion was published by the Princeton Univer- 
sity Press in 1955), deals particularly with 
aspects of research in which the author has 
himself been active, such as the influence of 
diffusion in solution processes and hetero- 
geneous catalysis, stable and unstable com- 
bustion and oxydation reactions (flames and 
explosions), and periodic processes in 
chemically reacting systems. 

Fifth 


Kaltemaschinen-Regeln. Edition. By 


the Deutscher Kiltetechnischer Verein 
(German Refrigeration Association). 
Verlag C. F. Miller, Karlsruhe : Price 
DM.29. 


THE Rules for Refrigeration Machines of 
which previous editions appeared in 1922, 
1929, 1940, and 1950, have now been issued 
in a completely revised form. The contents 
are not limited to a description of test pro- 
cedures, but include theoretical foundations, 
and the properties of the most important 
refrigerants. This fact makes the handbook 
a welcome aid in the design, planning and 
calculation of refrigerating machinery and 
installations. After an introductory chapter 
on nomenclature and units, the handbook 
deals with performance guarantees, basic 
thermodynamic cycles, efficiency, output 
measurements, test procedures, accuracy of 
measurements, transition from test condi- 


uions to guaranteed performance condi- 
tions, examples of calculations and testing 
schedules, absorption machines, tables and 
diagrams of technical data, inter-conversion 
of metric and inch units, and standards 
specifications and regulations. Fifteen large- 
scale pull-out charts (Mollier diagrams and 
Others) are appended. 


Tensile Cracks in Reinforced Concrete. By 
AXEL EFSEN and HERBERT KRENCHEL. 
Laboratoriet for Bygningsteknik Dan- 
marks Tekniske H6jskole Meddelelse Nr.9. 
Copenhagen : Research Laboratory of 
Building Technique, Technical University 
of Denmark. Price, Kr.8,00. 

THE present paper which has previously 
appeared in Ingenioren (1959, No. 3) deals 
with an experimental investigation into the 
development of cracks in a large series of 
reinforced concrete specimens which were 
subjected to tension or to flexure. Factors 
which turned out to be of lesser importance 
were eliminated, and those of real signifi- 
cance were concentrated on. In most cases, 
cracks of 0-3mm-0-4mm are admissible, 
while special structures may call for an 
upper limit of 0-l1mm. Since measurements 
of width at any single point cannot be 
made with an accuracy of more than 
+0-0025mm and cracks vary in widths 
along their length, this inherent lack of 
definition of the problem must be allowed 
for. It was possible to develop simple 
formule for the determination of cracks 
which are of practical interest. 


Registrierinstrumente. By A. PALM. Second 
edition. Revised by H. Roth and E.-G. 
Schlosser. Berlin-Géttingen-Heidelberg 
Springer - Verlag, Berlin - Wilmersdorf, 
Heidelberger Platz 3. Price DM.27. 

THE advances made in the techniques of 

recording physical measurements since the 

present work first appeared in 1950 are 
important ones and of great interest to many 
engineers. The present compendium deals 
with the subject from the point of view of 
four main aspects : the means of recording, 
whether continuous or intermittent; the 
clockwork and electric drives, and those 
drives utilising the quantity to be measured ; 
the transmission over a distance of the 

values measured, and a description of a 

large number of actual commercially avail- 

able instruments. A final chapter discusses a 

variety of applications. 


Spannungsoptische Untersuchungen von Tur- 
binenscheiben mit angefrasten und einge- 
setzten Schaufeln. By Kart LEIsT and 
JOSEPH WEBER. Forschungsberichte des 
Wirtschafts-und Verkehrsministeriums 
Nordrhein-Westfalen, No. 548. Cologne 
and Opladen: Westdeutscher Verlag, 
Opladen, Ophovener Strasse 1-3. Price 
DM.8.30. 

THis research report from the Institute for 
Turbo Machines of the Technical University, 
Aachen, compares the behaviour under 
rotation of discs with integral blades and with 
inserted blades (De Laval root). The method 
used is that of optical stress analysis applied 
to plastic models and the results are shown 
in the form of actual fringe photographs and 
plots in two and three dimensions. 


Books Received 


The Theory of Matrices. Vols. I and Il. By 
F. R. Gantmacher. Chelsea Publishing Company, 
50, East Fordham Road, New York 68, N.Y. Price 
6 dollars each. 

Electro-Technology for National Certificate Courses. 
Vol. 3. By H. Buckingham and E. M. Price. The 
English Universities Press, Ltd., 102, Newgate Street, 
London, E.C.1. Price 16s. 
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British Standards Institution 


4ii British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1 


METHODS FOR SAMPLING LIQUID 
PETROLEUM PRODUCTS IN BULK 
STORAGE 


No. 3195 : 1959. Price 4s. 6d. The sampling of 
petroleum products—for visual or laboratory exami- 
nation or for preservation for record—is the subject 
of this publication. It deals with petroleum products 
contained in vertical fixed-roof tanks and horizontal 
cylindrical tanks maintained at or near atmospheric 
pressure. The methods are technically identical 
with the corresponding methods specified by the 
Institute of Petroleum 

Three procedures are included: the “* weighted 
sampling can method’’; the ‘Sampling cage 
method’; and the ‘“* Bottom sampling method.” 
Special precautions to be observed when carrying 
out each test are described ; and a clause deals with 
general precautions relevant to all procedures. One 
clause defines the precise meanings of the various 


types of sample—‘“‘top sample,”’ “single tank 
composite sample,” and so on. Elsewhere are 
specified requirements for the various types of 


container : bottles and cans, together with their 
stoppers and closures. They are supplemented by 
instructions for labelling. 


CIRCUITS 


STEEL SHEETS FOR MAGNETIC 
PART 


OF POWER ELECTRICAL APPARATUS. 
1 : 1959 : NON-ORIENTED STEEL 


No. 601 : 1959. Price 6s. This revised publication 
reflects advances in technology which have occurred 
since the first edition was issued twenty-four years 
ago. It will in due course be followed by Part 2, 
for oriented steel. Part 1 deals with non-oriented 
magnetic steel sheets and strip intended primarily for 
machines and transformers operating at power 
frequencies. It applies to material normally supplied 
in the fully processed condition—unless specifically 
ordered by the purchaser to be supplied in another 
form. Four appendices to the twenty-four-page 
specification deal respectively with method of testing 
total losses and total excitation, magnetisation 
measured by d.c. reversals, typical values for stacking 
factor, typical values for effect of ageing, bend test 
(brittleness). At the option of the purchaser, the 
fully processed material may be processed on one 
side only or on both. 


HEALDS, HEALD FRAMES AND REEDS 


No. 3182 : 1959. Price 6s. This publication deals 
with a range of cotton and wire healds, heald frames 
and pitch bound and metal reeds for use on looms 
for weaving natural and man-made fibre yarns. It 
specifies certain basic dimensions as well as the 
materials from which the items are manufactured ; 
but no specific recommendations are given for fixing 
the heald to the heald frames. 

Indications are given of the healds and reeds 
which conform to provisional agreements of the 
International Standards Organisation (1.S.0.), and 
it is hoped to add at a later date details of wire heald 
frames that have been agreed internationally. The 
opportunity has been taken of including a standard 
system of measurement of reed counts which it is 
hoped will be generally adopted. 


DIMENSIONS OF TAPERED ROLLER 
BEARINGS 


No. 3134: 1959. Price Ss. This publication is 
intended as a guide to manufacturers and to users in 
the choice of bearings of both inch and metric sizes. 
It contains fourteen dimensional tables, the majority 
of which are presented in association with “* keyed ”’ 
diagrams. The dimensions in all but two of the 
tables conform to the proposals submitted for the 
preparation of an 1.S.O. international recommenda- 
tion. 


Technical Report 


Some Methods of Calculating the Bending Strength 
of Plywood. By I. D. G. Lee, B.Sc. Timber Develop- 
ment Association, 21, College Hill, London, E.C.4.— 
This report is part of a study of the strength properties 
of plywood, by which it is hoped to assist designers in 
using more of the commercial plywoods now avail- 
able. It compares some theoretical assumptions of 
the behaviour of plywood in bending and includes 
tables of geometrical properties of some British and 
Canadian plywoods. An appendix outlines the 
construction of an alignment chart for rapid com- 
parison of the ultimate bending strengths of different 
plywoods, 
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HE second paper read on Thursday 


morning was : 


TRANSVERSE STRENGTH OF SINGLE 
HULLED SHIPS 
ELASTIC ANALYSIS BY THE DISPLACEMENT 
METHOD USING AN ELECTRONIC 
COMPUTER 
B.Sc., PH.D., and I 
B.Sc. 
SyNopsis 


This paper describes a means of computation of 
the elastic strength of one ship compartment of any 
constant cross section, between two rigid bulkheads, 
under any system of loads applied in transverse 
planes. A program* has been written to enable the 
electronic computer “ Pegasus"’ to take in data 
regarding the size and shape of compartment, the 
scantlings of its structural components and the loads 
applied, to use these to set up equilibrium equations 
in terms of displacements of the structure under 
load, and to solve them and print out the deflections 
and stresses. 

The physical basis of the analysis and the method 
of solution are discussed and the scope and limita- 
tions of the computer program are stated. It is 
shown that good agreement was obtained between 
preliminary calculations and available experimental 
results The equations upon which the work is 
based are derived in an Appendix. 


B. WILSON, 


By |. M. YumLLe, 


DISCUSSION 

Mr. R. H. Richards, R.C.N.C.: In their 
conclusions and recommendations, reference 
is made to a full size steel model of frigate 
type, 25ft beam, I5ft deep, and 69ft long. 
So far, single loads have been applied at 
positions along the keel, at the turn of the 
bilge and at the vertical ship side and the next 
load will be hydrostatic. One of the questions 
which these full-scale experiments will help 
to answer is that of rigidity at the bulkheads. 
he first experiments with this frigate model 
show that the bulkheads are not entirely 
rigid, but it is too early to say whether this 
effect is significant. 

Further on in the conclusions and recom- 
mendations the authors state that the main 
object of the research work will be concerned 
with the effect on transverse strength of 
varying the numerous parameters. In sup- 
port of this theoretical work, experiments 
are to be carried out on small scale models 
of the general type having variations in angle 
of rise of floor and radius of bilge. 

The authors also state that the ultimate aim 
is to furnish the designer with information 
which will enable him to choose the best 
form of stiffening for a compartment, given 
its size and shape. One would like to think 
that this information will eventually take the 
handy form of curves drawn for the various 
parameters. If so, naval architects will find 
in the curves ready guidance as to scantlings 
and need only be concerned with a few check 
calculations. 

Dr. J. B. Caldwell, B.Eng., Ph.D.: As to 
what the designer actually gives the com- 
puter to do, under the heading * The Com- 
puter Programme” the authors have set 
out the various scantlings one has to collect 
and offer to the computer. Most are fairly 
straightforward. But it is stated that the 
designer has to feed in the scantlings of the 
various members, transverse, diagonal and 
longitudinal bars, and this includes the 
effective width of plating: I foresee diffi- 
culty in knowing how much we can regard 


*In accordance with modern practice program has been 
spelt in this way to distinguish between a prog 


é which 
operates an electron computer and a programme of work 
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as being effective. For a keel or a deep 
longitudinal it will be difficult to know how 
much of the plating acts in conjunction with 
that member in bending and shearing action. 
| think it probably stems from the way in 
which the authors have tackled the problem, 
by separating out the effects of shear and 
bending, and it might be more accurate to 
choose a method which did not separate 
them in this way. 

Concerning the information the computer 
provides to the designer the authors have 
given tentative estimates of the time the 
computer will take to carry out the calcula- 
tions, and it seems that we can expect a 
calculation time of two hours for one par- 
ticular type of structure. Is it possible to 
reduce this time ? One way in which it 
might be done is to arrange for the computer 
to give rather less information than the 
authors have listed. It would be interesting 
to know how the new theory compares with 
conventional methods, and it would be most 
useful if the authors could include that com- 
parison as an appendix to the paper. 

Mr. Bull : I intend to restrict my remarks 
to the chapter concerning boundary condi- 
tions. 

It seems to me to be an oversimplification 
to assume that the value of the coefficient of 
constraint, as proposed by Yuille in a 
previous paper, is the same at the bulkhead 
ends of each longitudinal. This is not the 
case ; in particular the coefficient of con- 
straint of the vertical keel and the adjacent 
deep longitudinals will be different from 
that of the longitudinals above the turn of 
bilge and the deck girders. In addition the 
deformed shape of the longitudinals, and 
thus directly the value of the coefficient of 
constraint, will surely depend upon the load- 
ing in adjacent bulkhead spaces. For 
example, if the loading is due to hydrostatic 
pressure, the frame spacing uniform, and 
bulkheads approximately evenly spaced, then 
the longitudinals will behave as if they were 
encastré at the bulkheads, by symmetry. 
In the case of point loads due to machinery 
and other heavy weights in adjacent com- 
partments, then the longitudinals will have 
an initial change of slope where they pass 
through the bulkhead which will not be the 
same for all longitudinals. 

rhus for a given arrangement of structure 
I suggest that the values of the coefficient of 
constraint will depend largely on the par- 
ticular type of loading under consideration, 
and may vary round the section. 

Since the authors are dealing with stresses 
in the elastic range only, and thus consider- 
ing small deflections, this would seem to 
have a significant effect on results, particularly 
where the number of frames is small and the 
bulkheads relatively close so that the support 
afforded by the longitudinals is of importance. 

Whilst realising that the 
variables must be kept to a minimum in 
order to suit the computer program, | 
suggest that the coefficient of constraint be 
made variable. In order to offset the effect 
of this, one variable could be eliminated by 
keeping the spacing of the frames constant, 
since this is the condition most likely to be 
met in practice. 


Dr. A. J. Johnson: This paper reveals 


number of 
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the potentialities of modern electronic com- 
puters in the field of ship structural design 
and analysis. The agreement between the 
calculated deflections and stresses, and 
those measured on the xylonite model is 
most striking. Ultimately, of course, the 
test of a theory is in its application to the 
actual ship. It would be interesting to have 
the authors’ views as to how far their methods 
might be applied to merchant ship construc- 
tion. The differences between the type of 
section considered in the paper and that of a 
merchant ship are appreciable; a dry cargo 
ship has a substantial double bottom struc- 
ture which is in effect a doubly plated 
grillage. The rise of floor is small and the 
transverse section inertia of the double 
bottom structure is so large in comparison 
with the section inertia of the side frames 
and their associated plating that the con- 
nections at the bilges may not be far removed 
from the pin-jointed condition in so far as 
the bottom structure is concerned. In the 
equivalent work being carried out by the 
British Shipbuilding Research Association 
the policy is to deal with the double bottom 
structure in the first instance. A_ large 
welded steel model of a typical longitudinally 
framed double bottom structure is now under 
construction. When the characteristics of 
this model under lateral loading have been 
determined it is the intention to build up 
the sides and decks to complete the three- 
dimensional structure. Early tests on pilot 
models have shown that under lateral load- 
ing the shear distortion of the double bottom 
may be of great importance. 

I notice in the analysis that it is assumed 
that the transverse bulkheads at each end of 
the compartment are not displaced relative 
to each other by transverse loads. It is 
further assumed that longitudinal displace- 
ments are zero at all positions and this in 
turn leads to the condition that the longitu- 
dinals, together with a certain effective 
breadth of plating, have to resist bending 
only. The first of these assumptions is not 
strictly compatible with the second in that 
membrane stresses will arise from transverse 
loads. 

On the question of the effective breadth of 
plating, the authors indicate that they have 
used values as recommended by Clarkson. 
Unfortunately, the document referred to has 
not been published and it would therefore be 
helpful if the authors would tell us what these 
recommendations are. 

In conclusion, | would refer to the exten- 
sive program of full-scale tests undertaken 
some years ago under the direction of the 
Admiralty Ship Welding Committee. Trans- 
verse strength was not overlooked in these 
investigations and those concerned with this 
subject will tind some interesting data in the 
H.M. Stationery Office publications dealing 
with the static bending tests on the ‘* Ocean 
Vulcan’ and “Clan Alpine.” Transverse 
stresses were measured around the ship sections 
for a variety of loading conditions, including 
one in which the draughts were changed while 
the longitudinal bending moment was main- 
tained sensibly constant. 

Dr. W. Muckle, M.Sc., Ph.D.: I am 
interested in the work described in the paper 
because I have been attempting to approach 
the transverse strength problem in a similar 
fashion. I have been dealing with a merchant 
ship midship section which is virtually 
rectangular, so that there are some great 
differences as compared with the problem 
tackled here. One aspect which the authors 
have taken into account is that of shear. | 
would like to ask about shear deflection. 
whether this is a significant effect, whether 
there is very much deflection due to that 





THE ENGINEER 


April 22, 1960 


cause and whether shear could, as a first 
approximation, be eliminated from the 
calculation, thereby simplifying the results. 

There is no doubt that the introduction of 
the computer has made a tremendous dif- 
ference in tackling these problems, and it has 
enabled the general grillage problem to be 
tackled much more easily. 

Other contributors have referred to the 
stiffness of longitudinals and the transverse 
frames. If we have a plate which is stiffened 
in two directions and is bending in both 
directions, what is the contribution of the 
plate to the keel section ? I think that might 
be ascertained or checked by a simple 
experiment. 

Mr. H. Lackenby, M.Sc. : [ am impressed 
by two things. First, by the agreement 
between the authors’ experimental results and 
the results obtained by the new method of 
calculation described in the paper. Secondly, 
I was impressed by the extraordinary disagree- 
ment between their method of calculation 
and the old classical ring method. The 
authors’ method of calculation, | take it, 
applied particularly to a warship, where the 
bulkheads are close together, by merchant 
ship standards. I have the feeling that, the 
merchant ship having a much longer com- 
partment, the discrepancy between the 
authors’ results and those obtained by the 
ring method may not be so great and the 
difference might close. 

The final session of the spring meeting 
was held in the afternoon of Thursday, 
March 24, with Mr. L. Woollard, M.A., 
in the chair, and the reading of : 


BEHAVIOUR OF THE SAILING YACHT 
By H. M. Bark a, M.A., B.Sc. 


THE 


SYNOPSIS 

The aerodynamic properties of yacht rigs are less 
well known than are the properties of hulls, but much 
can be learnt of the behaviour of yachts in general 
by combining a set of real hull measurements with 
synthetic sail coefficients based on the analogy of the 
aerofoil. Examination is made of the assumptions 
underlying the present procedure for interpreting 
tank-tests, and this is judged to be as sound as any of 
comparable simplicity, though the sail coefficients 
are not above criticism. Suggestions are made for 
their replacement and for an extension of the pro- 
cedure which would yield, for a modest addition to 
the computing time, a more complete picture of the 
characteristics of a yacht from the same observations 
on the model. 

A graphical method is described, by means of 
which many sailing problems may be quickly solved, 
giving a yacht’s speed as a function of true course 
and true wind strength ; corrections for the direction 
and strength of the apparent wind are implicit, and 
this method is employed to examine the effect of 
varying some of the parameters separately ; the 
optimum true course is seen, for example, to depend 
largely on the power to which the resistance varies 
with speed. 

DISCUSSION 

Mr. P. V. MacKinnon, M.A. : | approach 
this subject as a helmsman, with some 
knowledge of physics, who wishes to be 
helped in his task by the results produced by 
this work, and I welcome the author’s 
methods and conclusions in the diagram 
in which he plotted speed made good against 
the angle between course and true wind. I 
should like to see the results plotted in a 
different manner, with the angle between 
course and true wind drawn as a polar 
co-ordinate. 

The author states that he uses the angle of 
incidence as a convenient parameter. | 
suggest that a more convenient parameter 
would be the quantity Cz, and that all his 
calculations could equally well have been 
done if there were no angle of incidence 
given at all and Cz had been treated as the 
convenient parameter. . 

Concerning the optimum setting of the 
rig, the critical angle of heel at various 





speeds is a piece of information which the 
racing helmsman would like to be told. 

Mr. Harrington Hudson : In the first part 
of the paper the author, speaking of sails, 
refers to the lack of experiments to show 
the lift and drag and how the position of the 
centre of effort varies with the angle of heel. 
He also states that rigid models cannot 
reproduce the effects of soft sails ; that the 
two components of the total aerodynamic 
force pass through one point irrespective of 
heel angle, and that current practice in tank 
testing assumes this constant arm for heeling 
moment. 

I share these views and hope that a more 
realistic way of approaching the subject of 
testing soft sails, which I shall try to explain, 
may help future experimental work. A 
sail with no wind in it is a shapeless, limp 
canvas. It is the wind which transforms it 
into the shape for which it is cut, with correct 
flow, in which condition it assumes the 
aerodynamic properties of a rigid aerofoil. 
Wind, at a given speed and angle of incidence, 
on the sails of a yacht, will produce a certain 
angle of heel and a particular sail form in 
set and camber corresponding with that heel 
angle. For a given angle of incidence, heel 
angle and its corresponding sail form may 
in fact be linked together. A change of wind 
speed will produce a new heel angle and 
corresponding new sail form, and each sail 
form will have its own special resultant of 
wind force in strength and direction located 
at its own special centre of effort. 

It seems to me that, in carrying out experi- 
mental work on models of soft sails, the 
exact sail form corresponding with the full- 
size sail under similar conditions of angles of 
incidence and heel, should be reproduced and, 
if this is done, useful information may be 
obtained. The scaling down to ensure this 
identical model sail form is simple and 
merely calls for a determination of the 
correct corresponding wind speed on the 
model sail, say, V,,, where V, is the wind 
speed on the full-size yacht sail, n times 
larger than the model. We find that : 


Van= V,/V n. 


If, on the other hand, we apply the law 
of aerodynamic similarity with Reynolds 
number 1/v V.L constant (applicable to rigid 
aerofoils and advocated in some wind tunnel 
tests on soft sails), the air stream in the wind 
tunnel may have to be raised to 60 knots, 
which would obviously deform the soft little 
sail out of all recognition or blow it to 
ribbons. 

To prove my point, I constructed an exact 
scale model of a “* Dragon” yacht and got a 
model yacht sail-maker to make sails in 


cotton and “ Terylene.’ This model was 
floated in a small wind tunnel. 
I selected a ‘“* Dragon’ because some 


useful data had been furnished to me in the 
Yacht Research Council’s second and last 
report on the performance of a ** Dragon,” 
which would enable me to position the exact 
C.G. of the model hull and check figures for 
wind speed and heel. I found that the model 
responded in the wind tunnel exactly as 
expected but, the scale being small, gauges 
had to be extremely sensitive to obtain 
results worth recording. The tests are in the 
initial stages but a few facts which seem to 
have been established by consistent repetition 
may be of interest : (1) when close-hauled, 
the centre of effort does not coincide with 
the centre of sail area, calculated geometri- 
cally, but lies well forward and higher than 
that centre. It rises as heel angle increases 
and falls and moves aft if the yacht bears 
away without easing sheets ; (2) the assump- 
tion that the heeling force acts normally to 
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the mast appears to be correct up to the angle 
of heel at which wind spilling becomes 
obvious. 

Mr. D. J. Doust, M.Sc. : This paper takes 
the reader on an excursion into the realms of 
theoretical yacht performance, so that one 
is able to calculate the effects of changes in 
wind strength, direction and boat speed on 
windward ability to a realistic order of 
accuracy. 

Reference has been made to the “ N.P.1 
method of interpreting tank tests,”’ a method 
which was in fact used by the late Professor 
Davidson in his early work. When yacht 
model tests were commenced at the N.P.1 
the main issue involved was to compare 
quickly the relative performance of a few 
yachts of very similar proportions and sail 
area, and the assumption that 6° is dcter- 
mined by the heel angle was considered to be 
sufficient for that purpose. At the present 
state of our knowledge, however, it is 
difficult to do more than accept the Gimcrack 
sail coefficients, amended perhaps to allow 
for modern rigs and use these as a generally 
accepted standard of performance. 

It is not denied that any reliable quanti- 
tative comparisons of windward ability of 
yacht forms must rely on the results of tank 
tests for these forms, but unfortunately no 
uniform procedure for interpreting these 
results seems to be in current use. I commend 
the author’s proposal to dispense with the 
Davidson Laboratory method, whereby the 
optimum speed made good to windward is 
derived by considering the performance of a 
yacht at constant boat speed and heel angle. 
If a yacht form is towed at constant boat 
speed and varying heel from a number of 
fixed positions covering the region of the 
centre of effort of the Sails, the optimum 
speed made good to windward can be more 
accurately defined. For example, in the 
paper the optimum speed curve will be 
found to be the envelope of a series of 
Vua-Vyr curves, each having a slope more 
in keeping with the required curve, and for 
low wind speeds in particular, they will all 
coalesce. The D.L. technique is laborious, 
since the derivation of even the assumed 
centre of effort position from the model 
experiments, leads to lengthy calculations, 
as the model is towed in this case from a 
position very close to the waterline. There 
is also the possibility that small errors of 
measurements at this lower position can 
materially affect the derived position of the 
centre of effort, thereby affecting the derived 
trim, yaw and heel relationships. 

The allowances proposed by the author 
for hull windage are to be commended, since 
in this way the indiscriminate application of 
the Gimcrack sail coefficient to all classes of 
sloop-rigged yachts is avoided. The inter- 
action of the hull with the sails is a factor 
requiring immediate attention, but in the 
interim period the proposal given in the 
paper for modified sail coefficients could be 
adopted as a first order correction for 
variations in the ratio of hull profile area to 
sail area. It is unfortunate that, despite 
attempts to rationalise the interpretation of 
model and full-scale experiments with yacht 
forms, we still fall back on semi-graphical 
methods of analysis which should be avoided 
as an absolute measure of performance. 
The geometry of the vector diagram of wind 
velocities and the character of the Vyg-V,r 
curves suggests that these graphical methods 
might be replaced by a mathematical tech- 
nique which could be programmed on an 
electronic computer. 

The meeting was concluded with the 
presentation of papers Nos. 9 and 10 which 
were discussed together and were : 
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FULL-SCALE TANK TESTS OF AN INTER- 
NATIONAL 10 SQUARE METRE CLASS CANOE 


By T. TANNER, A.C.G.I 


SYNOPSIS 


When a sailing yacht is “on the wind” the hull 
produces a resultant hydrodynamic force of which 
the component parallel to the direction of motion 
through the water (drag) is very much less than the 
component at right angles to it (lift). The magnitudes 
of these force components and the relationships 
between them depend upon the shape of the vessel 
and upon the speed and angle of leeway. The paper 
describes full-scale tank tests to measure the forces 
on an international 10 square metre class canoe 
fitted in turn with six different centre-boards. It 
appears from the results that while the lift component 
is very little different from what might be expected 
by the application of the aerodynamic theory of thin 
wings of large aspect ratio, the drag is considerably 
greater. Of the centre-boards tested the most effective 
shape appears to be of thin aerofoil section. The 
effect of a sharp leading edge was to increase the 
drag 


PHE GEOMETRY OF SAILING TO WINDWARD 
By T. TANNER, A.C.G.I 


SYNOPSIS 


The ability of a sailing yacht to beat to windward 
depends on its velocity relative to the air and to the 
water and upon the aerodynamic and hydrodynamic 
forces developed as a result of these velocities. The 
relationships between these various velocities, their 
directions and some of the forces are expressed in 
analytical form and are illustrated by means of 
graphs. A method of estimating the optimum speed 
to windward from a detailed knowledge of the 
aerodynamic and hydrodynamic characteristics of 
the vessel is developed and is illustrated by figures 
taken from wind tunnel tests on a model sail and 
tank tests on a hull 


DISCUSSION 
Mr. W. A. Crago, B.Sc.: I believe Mr. 
Tanner’s paper is unique in that it presents 
data obtained from towing tank tests on a 


full-scale yacht. With regard to Mr. Tanner’s 
experiments, certain inferences can be drawn 
from his diagram showing variation of drag 
(speed)? with speed (no yaw) which could 
affect the interpretation put on the rest of 


the data. We have re-analysed the drag 
(speed)? spots for the hull alone and pre- 
sented them in rather more conventional 
terms. From the shape and location of the 
curve we obtained, relative to the LT.T.C. 
(1957) model-ship correlation line and by 
comparison with other data presented on the 
same co-ordinates, it may be inferred that 
the flow in the boundary layer was sub- 
stantially turbulent at all the speeds repre- 
sented by the spots in Mr. Tanner’s diagram. 
Furthermore, it is a reasonable assumption 
that laminar flow would not have asserted 
itself when the hull was yawed, so that the 
resistance variation with yaw over the 
range of yaw angles considered would not 
be discontinuous. 

If this is accepted, the difference between 
Mr. Tanner’s curves, representing respec- 
tively the hull and a profile, may be regarded 
as solely due to the fin Keel. This difference 
has been analysed in terms of Crp (based 
on the fin wetted area) and plotted against 
Reynolds number (based on the fin chord), 
and it is immediately apparent that the results 
suggest a large proportion of laminar flow 
(persisting up to more than 80 per cent of 
the fin chord in one case). Presumably inter- 
ference between the hull and keel contri- 
butes to the total resistance, but its magni- 
tude is evidently small. 

It would seem that such a large proportion 
of laminar flow is rather unlikely, but if the 
data are accepted at their face value there are 
further repercussions when the fin was 
yawed. One could expect laminar flow to 
persist on the fin up to some small angle and 
then turbulence to occur. My conclusion is 
that the data imply large experimental 


errors, and if the original test data could be 
tabulated, no doubt the truth of this could 
be ascertained. 

A practical comment concerns the measure- 
ment of yaw angles on a yacht at sea. | 
would suggest that much of the difficulty 
experienced with the tests on the Fairey 
** Firefly’ may have been due to the shape 
of the towed weight. Recent experience at 
Saunders-Roe suggests that experiments 
should be made to ensure that any proposed 
towed weight has suitable static and dynamic 
stability characteristics. 

Mr. F. Brooks: If you take a conven- 
tional keel boat with a fairly high aspect 
ratio, the function of heel angle is a very 
critical part of the actual speed made good 
to windward. Likewise the trim angle plays 
a very important part. Observations of 
water speed against heel angle and trim 
angle at sea are interesting. I should like 
to see another set of curves showing the 
water speed against heel angle, with the 
trim angle included. Further, if the figures 
could be transferred to tank tests some 
interesting results would accrue in respect of 
drag factors. 

Mr. D. J. Doust, M.Sc.: The results 
given by the author are related to the full- 
scale hull, and are thereby directly applicable 
without scale effect corrections. This 
approach seems to offer considerable advant- 
ages in solving some of the main hydro- 
dynamic problems. Every care seems to 
have been taken in the tests, and it is disap- 
pointing that the lift forces from the keels 
exceed the theoretical values, although this 
might be explained by a reduction in effective 
speed ratio of the keels at higher speeds. 
One wonders whether the theoretical values 
of induced drag are strictly applicable to the 
case of aerofoils working in a region sub- 
jected to excessive wave-making resistance 
and consequent deformation of the fluid 
boundaries, since although the specific effect 
of the main hull on lift and drag has been 
allowed for in deducing that of the keels, 
the hydrodynamic flow below the main hull 
still cannot be regarded as two-dimensional. 
Furthermore, since the main hull contributes 
only about 24 per cent of the measured lift 
forces, compared with 50-90 per cent of the 
measured drag forces, it follows that the 
differences of relatively large quantities are 
involved in determining the induced keel 
drag, making them less accurate on this 
account. 

In my experience the oscillations in the 
yaw measurements, particularly at the higher 
speeds and yaw angles, could explain most 
of the scatter in measured drag force shown 
in these results, and it is perhaps significant 
that for the lower speeds and small angles 
of yaw the measured drag forces approach 
more closely to the theoretical drag curve 
shown by Mr. Tanner. For this reason 
the yaw measuring device used in the original 
N.P.L. yacht dynamometer was made as 
rigidly as possible, although still allowing a 
fractional torsional movement to enable the 
out-of-balance couple which arises in the 
horizontal plane of measurement to be 
determined. 

In the author’s second paper, he has 
extended the theory of yacht performance 
sailing to windward, referred to in the dis- 
cussion of a paper on this subject read before 
the Institution in 1957. The experimental 
work, conducted by towing a full-scale 
international ‘canoe in a tank and relating 
the measured lift and drag forces to those 
obtained from tests on a Bermudan mainsail 
in a wind tunnel, is much to be commended. 
This direct approach by-passes the difficulties 
involved when scaling up from model 
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experiments, and also disposes of some of 
the difficulties inherent in the use of the 
Gimcrack sail coefficients given by Davidson. 

1 endorse the concept of considering the 
hull and sail forces in the directions parallel 
and normal to that of the velocity of the hull 
relative to still water (V;). One basic 
objection, however, to the definitions of 
Frew and (Fy cos 8). used by the author is 
that they both include the area of the sails, 
whereas, being hydrodynamic forces, they 
should more properly be functions of the 
shape and wetted area of the hull. Although 
these definitions yield solutions to the 
equilibrium condition when both resultant 
sail and hull forces are parallel and of the 
same magnitude, it is considered that these 
hydrodynamic forces on the hull should be 
related to the more truly dependent variables. 

Referring to the more practical case of a 
yacht advancing to windward, when both 
heeled and yawed, one wonders how the 
author’s method for zero heel can best be 
extended. When simulating the close-hauled 
sailing condition in a towing tank, the model 
(or full-scale yacht) can be towed at constant 
speed from a series of points covering the 
region of the true centre of effort of the 
sails. For each towing point and speed, 
equilibrium will be established at a series of 
combinations of values of resistance and 
lateral forces, heel, trim, yaw and the restor- 
ing moment measured in a horizontal plane. 
Only when we come to identify these equili- 
brium conditions with the full-scale wind 
velocities derived from sail data is there any 
major difficulty. 

The difficulties in correctly simulating the 
aerodynamic conditions of a full-scale rig 
in a wind tunnel undoubtedly explain the 
paucity of reliable information on this sub- 
ject. Some of the most important of these 
are the porosity of the sails, the effects of 
the boom and rigging, the variations in sail 
shape which occur on the full scale with 
variations in trim, heel and sail incidence, 
and the wind gradient above the water 
surface, which is one of constant pressure. 
Despite these difficulties, it is considered 
that some initial basic data on the relation- 
ship between C, and Cy would materially 
assist yacht designers in applying the results 
of tank tests to full-scale conditions. 


Codes of Practice 


USE OF PRESTRESSED 
IN BUILDINGS 


STRUCTURAI 
CONCRETI 


THE 


Code 115 :1959. The first Code of Practice to 
deal with prestressed concrete, CP.115, provides the 
authoritative guidance necessary for the general 
adoption of this form of construction. The new 
publication is limited to the use of prestressed con- 
crete in buildings ; but many of its recommendations 
have a wider range of application. The design of 
concrete mixes is based on a specified requirement 
for strength. Permissible stresses in the steel and 
concrete and values for calculating losses of pre- 
stress are given for the design of beams, slabs, 
columns and composite and continuous construction 
—for the conditions arising during prestressing 
operations, during construction and under working 
loads. For beams and other flexural members a load 
factor against failure is defined as an additional 
requirement, and a method for calculating ultimate 
strength is recommended. Some guidance is pro- 
vided on the use of secondary reinforcement and on 
the fire resistance of beams and slabs. 

Other recommendations relate to the design, use 
and maintenance of prestressing equipment and to 
the materials and methods of grouting cable cavities. 
The practical aspects of concreting, formwork and 
treatment of prestressing steel are also dealt with. 
To assist in design, an appendix gives information 
on bond lengths obtained in the production of 
members with pretensioned steel. 

CP.115 was prepared by a committee convened on 
behalf of the Council for Codes of Practice by the 
Institution of Structural Engineers. 
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Precast Concrete Manufacture at a 
Hounslow Works 


AIRLY rapid evolution has been evident 

over the past few years in the uses for which 
factory-made elements of precast concrete are 
employed. More ambitious sizes, particularly 
in structural concrete, are more in evidence, 
and total production, too, is on the increase. 
These trends can be illustrated by recent produc- 
tion at one large works in the London area, that 
of Concrete, Ltd., at Hounslow. At this works 
production now runs at about 10,000 square 
yards of flooring, plus about 20,000 cubic feet 
of other products, per week. The tendency is 
towards the greater use of prestressing, and 
about 75 per cent of this output is in prestressed 
concrete. A new casting shop using the familiar 
long-line pretensioning has recently been brought 
into use. This shop is remarkable more for the 
simplicity of its layout and equipment than for 
novel technical refinements, for such a straight- 


forward layout is convenient for high rates of 


production. The precast elements—generally 
large floor slabs or piles—are allowed to mature 
on the casting beds for sixteen hours before 
the wires are released, and the shutters struck. 
A noteworthy point is the installation of under- 
floor heating, using steam pipes, which helps to 
cure the elements during this critical period. 
The accompanying illustrations show two 
aspects of the firm’s work which are of especial 
interest. The precast frame shown partially 
erected is considered to be somewhere near the 
ultimate in simplicity, and it is probable that 
no further refinement is possible in the use 
of precast concrete for a frame of this kind. 
The floor slabs are hollow pretensioned elements ; 
each is 3ft 4in wide and 134in deep, and they 
have a clear span of 35ft. Such a span is now 
commonly used with these pretensioned elements, 
and is about double the spans which were most 
customary a year or two ago. In this case a 
flexible system of electrical services is incor- 
porated, by running leads through the central 


hollows of selected slabs between junction boxes. 
A collar can then be fixed into the slab at 
any point, to give a telephone or power 
connection. 

The slabs rest on reinforced concrete beams, 
which are actually combined beams and facing 
panels. There are, in fact, two such elements 
to be seen at each floor level in the illustration. 
They are 4ft 114in high, over the facing panel, 
by 12ft Stin long, and faced with exposed black 
granite aggregate. Complicated shapes such as 
these, and in this frame the columns as well, 
for which relatively few castings are needed, 
are constructed in reinforced concrete. Prestress- 
ing is concentrated on the simple, mass-produced 
shapes. 

The columns are 34ft high and 1Sin by 10in 
in section. They incorporate ducts formed with 
pitch-fibre pipes for rainwater and for services. 
The columns have a steel baseplate and are 
positioned with holding-down bolts just like a 
steel stanchion. Angle-iron or channel-iron 
bearing brackets are cast into them at the various 
floor levels and similar projecting angle or 
channel shapes give a steel-to-steel seating of the 
beams on the columns. The joint is completed 
by an in-situ filling, but is shaped so that it is 
internal. As the frame is shown in the illustration, 
neither the welding of the steel-to-steel junction 
nor the concreting of the in-situ filling of the 
joints have been carried out. 

The tie of each roof truss is pretensioned, 
and the rest of the truss is precast on to the tie 
after the latter has been prestressed. This 
applies equally to the bottom boom of the “ N ’’- 
braced beam shown in the second illustration. 
About half of this beam can be seen, the test 
set-up using the normal four-point loading. 

A building about 200ft long is to be erected 
at Manningtree, in Essex, using the frame design 
described here. Another development is a 
design for a twenty-one storey frame. 





which combine structural and decorative functions. 
this frame after trial erection and dismantling was achieved in three hours. 
The design is noteworthy for the inclusion of electrical services in the hollow 
floor slab, and for its overall simplicity. 
joints ’’ are at a minimum and there are none on the outside of the building, 
Test rig for an experimental ‘* N ’’-braced beam. 
beam is being assessed for its suitability in buildings where a double floor/ceiling 
construction is called for, so that extensive services can be accommodated 
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Demonstration erection of a three-storey precast frame, clad with panels 


A demonstration erection of 


The floor slabs span 35ft; ‘* wet 


This type of 
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Automatic Warehouse Dispensing 


FORMATION of a new company, Solartron— 
John Brown Automation, Ltd., to manufacture 
and install the Gumpertz system of automatic 
warehouse dispensing in all continents except 
America was announced on April 8. The com- 
pany is jointly owned by The Solartron Electronic 
Group, Ltd., and John Brown and Co., Ltd., 
and has its offices at 20, Eastbourne Terrace, 
London, W.2. It was stated that the system 
was aimed at the warehouse handling a large 
number of lines and more than 1000 orders a 
day, and it was estimated that an installation 
made in appropriate conditions would pay off 
its capital cost in about four years. In the 
Gumpertz system the warehouse is fitted with 
rows of steeply sloping shelves from which 
packages are delivered by the opening of electro- 
magnetically-operated barriers on to endless 
belts. These deliver through diverter gates on 
to the packing belts which convey articles to the 
packing stations. The form taken by the 
electronic control system is flexible. It may 
accept inputs in the form of punched cards or 
tape, or by direct character-reading. There is 
parallel access from the computing equipment 
to all shelves. Time for making up individual 
orders averages fifteen seconds. One important 
application foreseen ts in supermarkets,” where 
customers could hand in cards representing the 
articles required. These would simultaneously 
feed the order into the control equipment and 
cause the total price to be displayed to the 
customer and the cashier. On payment being 
made, the cashier would press a “ release ”’ 
button and the stored demands would at once 
be transmitted to the warehouse. While par- 
ticularly suitable for packaged articles, the 
system could be applied to others, subject to 
their size and weight, being suitable for delivery 
from the shelves and transport along the con- 
veyors. During the making up of an order the 
equipment automatically regulates the flow of 
goods to prevent conflicting movements, and 
maintain steady deliveries. A pharmaceutical 
warehouse in the United States is stated to have 
paid for itself in two years, and to have had only 
ten minutes lost time in that period. 

[Reply Card No. E6892} 
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International Co-ordination of 
Time Signals 

THe United Kingdom and the United States 
have begun co-ordination of their time and 
frequency transmissions by radio. Co-ordina- 
tion was begun early this year in order to help 
provide a uniform system of time and frequency 
transmissions, which is needed in the solution of 
many scientific and technical problems in such 
ticlds as radio Communications, geodesy, and 
the tracking of artificial satellites. Participating 
in the project are the Royal Greenwich Obser- 
vatory, the National Physical Laboratory, and 
the Post Office Engineering Department in the 
United Kingdom, and, in the United States, 
the U.S. Naval Observatory, the Naval Research 
Laboratory, and the National Bureau of Stand- 
ards This programme follows previous co- 
operative efforts of these agencies to achieve 
uniformity and simplification in procedures. 

The transmitting stations which are included 
in the co-ordination plan are GBR and MSF 
at Rugby ; NBA, Canal Zone ; WWY, Belts- 
ville, Maryland ; and WWVH, Hawaii. Co- 
ordination began in January. It is expected that 
by the end of 1960 the time signals from all the 
participating stations will be emitted in syn- 
chronism to the thousandth of a second. Such 
accuracy has been needed for some time in 
tracking artificial satellites on a world-wide 
basis. 

The service of international radio time signals 
controlled by the Royal Observatory and trans- 
mitted by the Post Office radio station GBR at 
Rugby ona frequency of 16 kc/s was inaugurated 
in 1927, Since 1942 the signals: have also been 
emitted by various short-wave transmitters in 
order to ensure, in association with GBR, a 
reasonable measure of world coverage. The 
frequencies employed are changed as required 
every two or three months in accord with the 
predicted ionospheric conditions. The signals 
comprise a five-minute series of seconds dots 
(approximately one-tenth of a second long) with 
the minute signals lengthened approximately half 
a second long) from 0955 to 1000 G.M.T. and 
trom 1755 to 1800 G.M.T. The GBZ transmitter 
ul Criggion (19-6 kc/s) serves as a standby in 
case of non-availability of GBR. 

Standard frequency transmissions from Rugby 
MSF have been in operation since 1950. Trans- 
missions on 2°5, 5 and 10 Mc/s are continuous 
except for a break between fifteen and twenty 
minutes past each hour. In addition there is 
a transmission on 60 ke/s from 1429 to 1530 
G.M.1 The present MSF schedule provides 
in each quarter-hour ten minutes of seconds 
pulses (the minute pulses being lengthened), 
four minutes of unmodulated carrier, and one 
minute of speech announcement The pulses 
consist of five cycles of the 1000 c/s tone, which 
is derived by dividing the frequency of the 
quartz ring standard controlling the carrier 
wave. They thus have the full precision of 
this standard and the rate detined by the time 
signals corresponds to the carrier frequencies. 

The carrier frequencies of all the MSF trans- 
mitters and also of GBR are controlled by the 
same ring crystal oscillator and are calibrated 
to an accuracy of 2in 10'° by the caesium 
standard at the National Physical Laboratory. 
From April | the master oscillator has also been 
used to control the time signal dots of GBR and 
its associated short wave transmitters. Owing 
to differences in the control circuits, there will 
be small differences between the times of emis- 
sion of time signals on the various transmitters, 
but these should remain sensibly constant. The 
reserve Station GBZ at Criggion is being equipped 
with control equipment to maintain the inter- 
national radio time signals in case of major 
breakdown at Rugby. 

The master oscillators controlling the carrier 
frequencies and time signal dots of the United 


States services from WWY, Beltsville, Maryland; 
NBA, Summit, Canal Zone, and WWVH, 
Kihei, Hawaii, will be adjusted to the same 
common standard agreed between the U.S. Naval 
Observatory and the Royal Greenwich Observa- 
tory. Calibration of the oscillators will be in 
terms of caesium standards in the U.S.A. which 
are compared by radio with the caesium standard 
at the National Physical Laboratory. Towards 
the end of each year, the United States Naval 
Observatory and the Royal Greenwich Obser- 
vatory will assess the frequencies of the U.S 
and U.K. caesium standards in terms of the 
current value of Universal Time 2 as determined 
by astronomical observations. These values 
will be adopted and used in both countries for 
the control of the frequencies of the radio 
transmitters and the “ rate ~ of the time signals. 

Astronomical observations for the determina- 
tion of time are made at the R.G.O. with a 
photographic zenith tube, and by the U.S.N.O 
with similar instruments, but differing in detailed 
design, at Washington and Richmond, Florida. 
The instrument at Herstmonceux was designed 
by the observatory in collaboration with Sir 
Howard Grubb, Parsons and Co., Ltd., who 
made it, and has since made similar instru- 
ments for observatories elsewhere. It has been 
in regular use since November, 1955. All 
essential parts were designed to keep the instru- 
mental errors within a tolerance of 1 millisecond. 
Experience has shown that the probable error 
of a typical night’s work, including instrumental 
errors, the uncertainties arising from errors 
in the tabulated positions of the stars and from 
atmospheric irregularities, is about 3. milli- 
seconds. The photographic zenith tube obser- 
vations are used to assess the errors and rates of 
the master clocks, which are housed in individual 
temperature-controlled cellars under the new 
West Building at Herstmonceux. All the clocks 
are quartz crystal, and are automatically checked 
not only among themselves, but also with 
similar quartz clocks at the N.P.L. and at the 
P.O. laboratories which are connected to Herst- 
monceux by permanent Post Office lines. Com- 
parisons made at the N.P.L. between the 
quartz clocks and the caesium atomic resonator 
are used in comparing the astronomical obser- 
vations with the caesium frequency standard. 
Radio reception and time measuring equipment 
in the Time Service Control Room at Herstmon- 
ceux is used to monitor the radio transmissions 
and thus to determine the errors of the radio 
time signals. 


Prestressed Concrete Road Bridge at 
Hobart, Tasmania 


A CONTRACT has recently been let for the 
construction of a prestressed concrete road 
bridge for the Department of Public Works, 
Hobart. The bridge will be a major structure 
costing about £3,000,000; it will be 4649ft 
long, spanning the River Derwent, with approach 
viaducts on both banks. The main bridge is 
3364ft in length, comprising a main navigation 
span of 310ft, two flanking spans of 197ft, 
thirteen spans of 140ft on the west side and six 
similar spans on the east side. The main naviga- 
tion span will comprise a suspended span 98ft 
in length supported on cantilevers each 106ft 
long, extending from the adjacent 197ft spans. 


The remainder of the bridge will be a series of 


continuous spans. 

The deck structure will comprise six parallel 
precast concrete beams with strands _post- 
tensioned by the Gifford-Udall system and with a 
composite precast and in situ deck slab. The 
deck beams will be carried on crossheads mounted 
on prestressed concrete columns which will, in 
the case of the four piers supporting the naviga- 
tion spans, be of box section and resisting 
horizontal thrusts. 

An interesting feature of the remainder of the 


structure over the river, namely, the series of 
continuous I40ft spans on either side of the 
navigation section, is that the comparatively 
large deck movements resulting from tempera- 
ture changes, shrinkage and creep, will be 
absorbed by flexure of the supporting columns 
wnich will be of slender prestressed concrete 
construction, precast and post-tensioned by the 
Lee McCall system, fixed at the base and hinged 
at the top. 

Each of the twenty-one river spans is to be 
founded on a group of vertical and raking bored 
reinforced concrete piles of 4ft 6in diameter, 
varying in length up to 170ft and driven through 
up to 90ft of alluvial deposits to the underlying 
rock. The maximum depth of water is about 
120ft. The piers flanking the main navigation 
span will incorporate massive gravity fenders, 
giving protection against shipping impacts. 

The main abutments will be substantial 
reinforced concrete structures designed to resist 
the overturning moments resulting from longi- 
tudinal and lateral forces in the bridge deck. 

Piling will be carried out using a floating steel 
template which will be anchored to massive 
concrete blocks resting on the river bed and 
holding the floating structure below the range of 
tidal movement. This template will also provide 
shuttering to the soffit of the pile caps. 

The erection of the superstructure will be 
carried out using structural steel column and 
beam units of lattice construction, which will be 
erected on pontoons and floated out to the 
bridge site, then supported on the pile caps. 
This will carry heavy lifting plant capable of 
dealing with precast beam and column units up 
to 100 tons in weight. The constructional work 
is due to be completed in 1963. 

The consulting engineers to the Tasmanian 
Government are Messrs. G. Maunsell and 
Partners, of London and Melbourne. Messrs. 
E. W. H. Gifford and Partners, of Southampton, 
are associated with them for the design of the 
deck. The main contractors are Reed and Mallik, 
Ltd., of Salisbury, and Braithwaite and Co., 
Engineers, Ltd., of London. 


Preventing Acidic Smut Emission 
from Boiler Flues 


To meet the problem of acidic smut emission 
from the chimneys of oil or pulverised coal-fired 
boilers, a system of injecting additives into the 
flue gases has been developed by Dust Control 
Processes, Ltd., 161, Clarence Street, Kingston- 
upon-Thames, Surrey. In introducing this 
system the firm points out that smut emission 
from boilers is primarily caused by the high SO, 
content of the gases and the consequent high 
dew-point temperature which results in local 
condensation on cold sections of flues and 
particularly stacks and the deposition in these 
sections of very fine greasy particles which build 
up into loose agglomerates. These agglomerates 
adhere only very lightly to the flue and stack 
surfaces so that the slightest variation in gas 
velocity will entrain them in the gas stream in 
the form of smuts or sooty flakes. These smuts 
are of such a size that the majority of them settle 
within 50 yards or so of the normal stack and 
the resulting damage can be considerable, not so 
much because of the black and greasy nature of 
these deposits, but principally because of their 
high acid content. 

The system of dealing with this problem is to 
inject into the boiler flue gases a controlled 
concentration of a finely divided alkaline hygro- 
scopic precipitate, the particles of which provide 
nuclei for the absorption of acid and the very 
fine greasy particles. About 100 million particles 
are injected per cubic foot of flue gas and these 
are subjected to a high degree of turbulence, to 
ensure, in the first stage, the most intimate 
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mixing and contact of the powder and gases and, 
in the second stage, the maximum agglomeration 
of the enlarged particles. The agglomerated 
particles are then extracted from the gas stream 
by centrifugation in a specially designed dust 
collector. An important advantage claimed for 
the system is the neutralising of the acidity of the 
gases and the entrained particles, which results in 
the inhibition of corrosion and the reduction of 
the dew-point temperature of the gases. 

The precipitate is injected into the boiler flue 
by an insufflator at a controlled rate and under 
conditions which ensure intimate mixing of the 
powder and flue gases. Low-pressure air 
admitted into the powder chamber of the 
insufflator carries a controlled amount of powder 
into the upper part of the unit where an adjustable 
ejector delivers into it a controlled quantity of 
low-pressure primary air. The resulting mixture 
of powder-laden air is then injected into the 
boiler flue through what is termed a ““Turbulator,”’ 
which promotes intimate mixing of the powder 
and gases by dispersing the particles over a very 
wide area as a result of a high carrier air exit 
velocity. 

The * Turbocell ** dust collector used with the 
system incorporates a number of cells through 
which the treated gases flow on their way to the 
chimney stack. Each cell is fitted with an insert 
having curved vanes which impart a swirling 
motion to the gases, causing them to deposit 
suspended particles on the cylindrical cell sides 
to then gravitate down into a dust hopper. 

[Reply Card No. E6903} 


Traction Batteries 


REFERENCE Was made in a paper on battery 
electric vehicles read to the Canadian Electrical 
Association in Quebec earlier this year (see our 
January 29 issue) to the low-weight and long-life 
characteristics of the latest form of “* Exide- 
Ironclad * traction battery. This incorporates a 
new *“ Gauntlet’ construction of the positive 
plates, the principles of which we now illustrate. 







POSITIVE 
PLATE GRID 


MULTI- TUBULAR 
SLEEVE 





BOTTOM ~*~ I § 
SEAL = er. 


Battery positive plate showing spines, plastic sleeve 
and bottom moulding 


It will be seen that the characteristic tubular 
plate form of the ‘ Exide-Ironclad”’ battery, 
made by Chloride Batteries, Ltd., Exide Works, 
Clifton Junction, Manchester, has been retained, 
but a multi-tubular sleeve of ** Terylene ~ holds 
the active material in place. In the previous 
** Exide-Lronclad *’ battery the positive plates 
consisted of finely-slitted ebonite tubes contain- 
ing the active material around a conducting core 
of CB.95 alloy. The same alloy forms the grid 
of the present plate, and it will be noted that 
spacers on the rods locate them inside the 
‘* Terylene * sleeves. The elasticity of the sleeves 
facilitates movement with the volume changes 
which take place in the active material through 
each operation cycle, without risk of fatigue 
failure. It has been calculated by a battery 
vehicle manufacturer that the reduction in size 





and weight of these batteries would allow an 
increase in payload, depending on the size and 
description of vehicle, of from 20 to 25 per cent 
without increase in cost. The polythene mould- 
ing at the bottom of the plate seals the ** Gaunt- 
let’ sleeves and also serves aS a cCorrosion- 
resistant insulator. 
[Reply Card No. E6911] 


Central Heating System Accelerator 


AN accelerator for small bore domestic 
forced circulation central heating systems is now 
made by Lee Howl and Co., Ltd., of Tipton, in 
two models—one having a capacity of 74 gallons 
at 2ft head and 34 gallons at 4ft head, the 
other model being of 12 gallons capacity at a 
2ft head and 2 gallons at a 7ft head. The 
accelerators are designed to handle water up to 
270 deg. Fah. and are fitted with a capacitor- 
start-and-run single-phase motor with which 





Hot water accelerator for central heating systems 


practically a full torque load is available at 
starting on normal voltage. 

These accelerators are installed, as shown in 
the illustration, with their shafts set horizontally, 
although their branches may point in any direc- 
tion. The terminal box and condenser on the 
outside of the casing can be fitted on either side 
to comply with installation requirements. The 
units have a cast iron casing, a stainless steel 
shaft and a bearing housing of aluminium alloy, 
the total weight being 15 lb. A self-cleaning 
filter incorporated ensures that the sleeve bearings 
receive a constant supply of clean filtered water 
during operation to give a long, effective working 
life. 

{Reply Card No. E6912] 


Interrupted-Potential Oxygen 
Analyser 


A NEW instrument for the analysis of oxygen 
concentration in gases and liquids, including 
blood and other biological fluids, has been 
developed by British Oxygen Research and 
Development, Ltd., Deer Park Road, Wimbledon, 
London, S.W.19. This instrument operates on a 
principle known as “ potential interruption,” in 
which the final measurement used in determining 
the oxygen concentration is one of potential 
difference and not diffusion current. One 
advantage of this method is that it minimises 
the problems associated with oxygen diffusion 
and usage at the electrode surface ; another is 
that, because the results do not depend on the 
electrode area, very small electrodes can be 
used. 

The analyser measures the amount of charge 
lost by a solid platinum micro-electrode through 
electro-chemical reduction of oxygen at the 
electrode surface: the electrode is charged, 
the source of charge removed, and the fall in 
charge in a fixed time interval is measured on a 
high-impedance voltmeter. The sequence, which 


691 


is repetitive, is controlled by an automatic 
electronic switch. To reduce the passage of 
current through the cell, the electrode is charged 
by a condenser. The sensitivity can be altered 
by a four-position selector switch, giving full- 
scale deflections ranging from oxygen concentra- 
tions of O-2 per cent to 0-100 per cent. The 
apparatus is stated to be accurate to within 
r2 per cent. The presence of anesthetic 
vapours—such as ether, cyclypropane, fluothane 
and trichlorethylene—have no effect on the 
electrode performance. The instrument’s speed 
of response depends to a large extent on the 
design of the electrode but response time is easily 
reduced to under ten seconds. 

A production version of this analyser 1s 
expected to be available in a few months’ time 
and will be marketed by the Medical Division ot 
British Oxygen Gases, Ltd. 

[Reply Card No. £6913] 


Industrial Electronics Conference 


DETAILS have been announced of the three- 
day conference on * User Experience of Elec- 
tronics in Industry *’ which the Electronic Forum 
for Industry is to hold at Olympia, London, on 
May 24, 25 and 26, when the Instruments, 
Electronics and Automation Exhibition is in 
progress. Subjects and speakers at the confer- 
ence will be as follows : 

Session 1, May 24.-—* Electronics in’ Data 
Processing’: C. W. Barnard, Esso Refinery, 
Fawley ; A. J. Platt, Pilkington Brothers, Ltd., 
St. Helens ; R. G. Jecks, Legal and General 
Assurance Society, Ltd. 

Session 2, May 25.—* Electronics in Factory 
Applications”: O. T. Smith, Dunlop Wheel and 
Rubber Company, Ltd., on “* Electronic Machine 
Tool Control at Work’; K. Teale, Short 
Brothers and Harland, Ltd., on “* The Develop- 
ment of Numerically Controlled Machine 
Tools * ; T. A. Cogan, The Ford Motor Com- 
pany, Ltd. (subject to be announced ) ; W. H. 
Davies, Steel Company of Wales, Ltd., on 
** Electronics in the Steel Industry.’ 

Session 3, May 26.—** Electronics in Instru- 
mentation and Control”: J. M. Keating, B.P. 
Trading Company, Ltd., on * Instrumentation ”’; 
F. C. Allister, McVitie and Price, Ltd., on 
** Handling and Proportioning”’ ; P. H. Dixon, 
Peter Dixon and Son, Ltd., on ‘* Continuous 


Control of Electrical Machines”; A. G. 
Coates, Iraq Petroleum Company, Ltd., on 
** Remote Control and Telemetry.” 

All sessions will begin at 2.30 p.m. Tickets 


for the conference, at £1 11s. 6d. per session, are 
obtainable from the Honorary Secretary, 
E.F.F.1., c/o The Electronic Engineering Asso- 
ciation, 11, Green Street, London, W.1. 


Computer Society Conference 


[HE second annual conference of the British 
Computer Society, Ltd., wiil be held in the 
Sun Pavilion, Harrogate, from July 4 to 7. A 
provisional programme has been issued of events 
extending from the opening address at 5.30 p.m 
on July 4 to the official luncheon and closure at 
I p.m. on July 7. Morning and afternoon 
sessions on July 5 and 6 will be occupied by the 
presentation of five papers and two symposia, 
and a final paper and symposium will be presented 
in the morning session of July 7. Subjects 
include : * Progress Towards a Common 
Language for Computers,” ** The Use of Com- 
puters in Market Research and_ Statistical 
Analysis,” and ** Simulation Studies in Process 
Control and Planning-” The symposia will 
review the role of small computers in science and 
industry, numerical analysis, and accounting 
applications. A civic reception will be held on 
the evening of July 5. Fees for members of the 
society are £1 10s. and for non-members £5 
(excluding accommodation and tickets for the 
official luncheon). Requests for application 
forms should be made to Miss E. D. Pilling, 
The Electronic Computing Laboratory, The 
University, Leeds, 2. 
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Instrumented Water Treatment at 
Willington ‘*A’’ Power Station 


A NEW system of instrumentation for wate! 
treatment 1s in operation at the C.E.G.B. 
Willington ** A’ power station near Derby. It 
is designed to reduce plant outage caused by 
evaporator scaling or carbon-dioxide Corrosion. 
This installation, which was made to the require- 
ments of the C.E.G.B., by Honeywell Controls, 
Ltd., Greenford, Middlesex, is designed to 
co-ordinate the control of flow and pH value 
in such a way that the pH value of the water 
entering the evaporators is kept at a predeter- 
muned value to give optimum working conditions 

Ihe control system regulates the action of a 
two-stage treatment plant supplied by the 
Neckar Water Softener Company, Ltd., whereby 
incoming town’s water 1s initially softened in a 
base exchange softener and then dosed with an 
automatically controlled flow of acid to decom- 
pose the bi-carbonate present. The acidified 
softened water is then fed into a degassing tower 
where the free carbon dioxide ts liberated. The 
degassed water, which still contains a trace of 
carbon dioxide together with a slight excess of 
acid, is then drawn off from the degassing tower 
sump ,and alkali is injected to a required pH 
before the finally treated water is pumped to 
storage tanks and thence fed to the evaporators 

Iwo views of the control equipment are 
reproduced below. An orifice plate and differ- 
ential pressure transmitter measure the flow of 
water through the whole plant. This flow is 
recorded and integrated and automatically con- 
trolled by means of a diaphragm control valve 
level in the degassing tower is also 
indicated and controlled pneumatically with a 
diaphragm control valve The pH value is 
ind pneumatically controlled for both 
Stages of the treatment process. The method of 
trol is novel in that flow and pH control are 
rdinated by the use of averaging relays 
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alkalinity of the untreated town’s water. The 
acid dosing system can thus be reset to suit the 
varying qualities of the feed-water from different 
sources in the Derby area, The alkali dosing 
rate is governed by the average of the flow 
transmitter signal and the controlled air output 
of the second pH controller. 

The new control system has been found to 
keep the pH value constant to within 0-2 pH. 

{Reply Card No. E6921] 


Rotary Air Compressors 


A RANGE Of rotary air compressors is now 
made under a licence acquired from a French 
manufacturer by Belliss and Morcom, Ltd., of 
Birmingham, and a typical two-stage machine 
can be seen in our illustration. These com- 
pressors cover outputs 
from 100 to 600 cubic 
feet per minute, and up 
to 50 lb per square inch 
with single-stage or 110 
lb per square inch with 
two-stage machines. 

They are of vane design, 
having a ported cylinder 
cast in one _ piece 
integral with water 
jacket, inlet and outlet 
branches, and feet. The 
cylinder-head — castings 
which bolt directly on to 
each end of the cylinder 
are also water cooled 
and carry the main shaft 
bearings in addition to 
forming part of the shaft 
packing housing. Heavy- 
duty precision — roller 
bearings carry the rotor 
shaft, which is fitted with 
plastics axial seals which 
are self-adjusting 
for wear. Lubrication to the cylinder and bear- 
ings is provided by an oil pump, with individual 
adjustment to each point. 

The standard compressors have one or two 
stages in line, but the number of cylinder sizes 
available makes possible other arrangements of 
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Stages and cylinders to meet most requirements 
for air compressors, gas Compressors, boosters 
and vacuum pumps. On normal two-stage 
machines an intercooler is fitted to reduce the 
air inlet temperature to the second stage and to 
remove some of the moisture in the air. 

When an a.c. constant-speed motor drive is 
used, as is the common practice, control is 
usually accomplished by fitting an automatic 
inlet control valve. This valve shuts off the 
intake air to the compressor when the selected 
working pressure has been exceeded by 3 to 5 
per cent and re-opens when the pressure has 
dropped to normal, which means that the com- 
pressor is either at full load and efficiency or 
running light. The automatic air discharge 
release gear opens the delivery branch to atmo- 
sphere, keeping the light running power to a 


hg 


Iwo-stage rotary air compressor 


minimum. <A relay mechanism actuated from 
the discharge side of the delivery non-return 
valve operates the inlet control valve, and is 
adjustable to vary the pressure at which the 
control valve operates. 


{Reply Card No. E6922] 


(Left) Instrument panel for controlling the water treatment at Willington “‘ A,”’ power station, Derybshire. (Right) A differential converter-transmitter in the water 
treatment room of the power station 
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Heavy Duty Wheeled Tractor 


AT a recent demonstration of contractors’ 
plant held by Thos. W. Ward, Ltd., of Sheffield, 
there was shown for the first time in public the 
prototype of a wheeled tractor developed by 
Marshall Sons and Co., Ltd., of Gainsborough, 
for the War Office. This 4x4 tractor has a 
drawbar pull of 20,000 Ib in first gear and, when 
fitted with the 9ft 6in Wide blade of the hydrauli- 
cally operated bulldozer equipment shown in 
our illustration, it weighs 
about 32,000 Ib. 

The tractor has a six- 
cylinder Leyland engine 
rated at 145 b.h.p. at 
1300 r.p.m., developing 
495tt lb torque at 1000 
r.p.m. It is titted with a 
fluid flywheel and drive 
is transmitted to all 
wheels through epicyclic 
hub reduction gears, a 
single differential being 
titted to ensure freedom 
from diagonal wheel 
spin. [he _ five-speed 
pre-selective, air-operat- 
ed, epicycle gearbox is 
fitted with high/low 
ratio and overall reverse 
control, In first gear 
with low ratio the vehicle 
speed is 2:4 m.p.h. and 
in top gear high ratio 
32:6 m.p.h. 

Four-wheel steering 
with power assistance is - 
provided for the tractor but manual, steering is 
also possible, the turning circle overall diameter 
being just under 40ft. All wheels have pedal- 
operated compressed air/hydraulic brakes and a 
hand-operated disc brake is fitted to the trans- 
mission. Air is provided for the braking and 
gear changing mechanisms by an engine-driven 
compressor which delivers into two air reservoirs 
of large capacity. 

[he ancillary equipment available with the 
tractor includes a double chain cable control 
unit driven from the rear end power take-off, 
a hydraulically-operated recovery winch, a 
hydraulically-operated loading shovel and the 
bulldozer to be seen in the illustration. 

[Reply Card No. E6931] 


Multi-Point Temperature Scanner 


PRODUCTION has begun by West Instrument, 
Ltd., 52, Regent Street, Brighton, 1, of a scanning 
equipment for monitoring temperatures at a 
number of different points. Scanning is effected 
by connecting the sensing devices in turn to a 
moving coil millivoltmeter through an enclosed 
assembly of cam-operated mercury switches with 
synchronous-motor drive. This arrangement has 





Temperature indicating and alarm unit with multi- 
point scanning through cam-operated mercury switches 


been chosen instead of uniselectors because it was 
considered that the latter might disturb the 
system by the effects of contact resistance and 
corrosion. Up to twelve points can be monitored 
in succession. The scanning time is one minute, 
so that individual temperatures are displayed on 
the meter for a minimum of five seconds. 

Sensing is by means of thermocouples or 
resistance bulbs according to the temperatures 
involved. Generally speaking, thermocouple 
sensing is effective above 200 deg. Cent. and a 





145 b.h.p. four-wheel drive, four-wheel steering tractor with a drawbar pull 


of 20,000 Ib 


resistance bulb is used below that temperature, 
but the methods of obtaining temperature 
readings are flexible and may be varied for 
particular applications. In the resistance bulb 
instrument the mains supply is rectified and 
stabilised within the unit to give a d.c. source. 

The instruments can be arranged for two modes 
of action. A single maximum temperature can 
be pre-set on the scale and, if the temperature at 
any of the scanned points reaches this, scanning 
stops and an alarm or trip action to shut down 
the machinery comes into operation. In the 
second arrangement, two temperatures can be 
set on the scale. If the temperatures scanned 
reach the lower point, a relay is operated and 
makes the contact for an alarm; then, if the 
temperature reaches the second limit, a trip 
action is initiated. 

In the accompanying illustration the setting 
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knob is seen immediately below the scales. This 
can be withdrawn after the instrument is set up to 
prevent unauthorised alteration of the settings 
rhe point being scanned at any moment is shown 
in the small window in the centre of the panel, 
and below this is the knob for manual operation 
of the scanning cycle when required. Automatic 
or manual scanning is selected by means of the 
“start”? and “ manual’ push buttons on the 
left of the panel. An equipment of this kind, 
consisting of four scanners and eighteen alarm 
and trip points with resistance thermometer 
sensing, has been supplied for proposed applica- 
tion to the generating plant of the linear particle 
accelerator at Harwell. 


{Reply Card No. E6932] 


Mercury-Arc Converter for Steel Mill 


A MERCURY-AR, rectifier/inverter equipment 
supplying a 4000 h.p. reversing billet mill drive 
has recently been commissioned by Associated 
Electrical Industries, Ltd., at the Stocks- 
bridge works of Samuel Fox and Co., Ltd. 
The equipment is made up of pumpless steel-tank 
mercury-arc rectifier/inverters, with an r.m.s. 
rating of 3200kW and a voltage range of O to 
900V, and is situated, with its associated grid- 
control cubicle equipment, on the gallery in the 
motor room. Anode reactors for each rectifier 
tank are mounted in frames above and integral 
with the rectifier cubicles. All the tanks are 
provided with full thermostatic temperature 
control. The twelve-phase, 66kV_ rectifier 
transformer is installed in a separate sub- 
station. D.C. circuit breakers are mounted 
immediately below, on the floor of the motor 
room, together with a fast-acting armature 
reversal switch. A laminated-yoke — exciter 
supplies the existing motor field. The control 
gear, housed in cubicles, comprises static ampli- 
fiers, transistorised sequence control systems, 
supervisory instrumentation and alarm equip- 
ment. A closed-loop system of speed control is 
included in the equipment, with over-riding 
limitation of current, voltage and acceleration. 
On both a.c. and d.c. circuits, there is adequate 
protection in case of failure through over- 
current, backfires, and other faults. It is 
believed to be the first time that this kind of 
rectifier installation has been used in a high- 
powered rolling mill in Britain. 


{Reply Card No. E6933] 











3200kW mercury-arc rectifier, inverter installation (with d.c. circuit breakers at floor level) in motor room 
of reversing billet mill at Samuel Fox and Co.’s Stocksbridge works 





SHORTER REPORTS (Continued) 


Multi-Purpose Globe Valves 

A GLOBE valve designed for quick and easy 
adaptation for all common factory services, 
using two interchangeable parts, has just been 
introduced by Bells Asbestos and Engineering 
Company, Ltd., Slough, Bucks, in a range of 
sizes from jin to 3in. These valves are made 
with either screwed or flanged connections and 
are suitable for working temperatures up to 
500 deg. Fah., with steam at pressures up to 
250 lb per square inch, or working cold at 
pressures up to 400 1b per square inch They 
have a gunmetal body, a manganese bronze 
screwed spindle and a plastic-coated cast iron 
Into this standard body there can 
be fitted any of six trims of valves and 
seats to suit particular applications The 
universal design of control and stop valve thus 
provided ts easily maintained and, when used 
throughout a factory system, requires the storage 
of a minimum number of spares. 

Ihe range of loose valves and seats available 
covers the requirements of common factory 
services such as steam, water, air, gas The 
construction of a typical valve is shown in the 
drawing we reproduce. The loose valve member 


handwhee! 
loose 





(lobe valve with interchangeable loose valves and 


seatings to suit a range of factory services 


of the trim has a horseshoe-slotted upper face 
by which it ts easily fitted on the button at the 
end of the spindle The valve seatings have 
eight grooves spaced round their inner bores to 
enable them to be screwed in or out, using a 
square or octagonal bar, when replacement or 
servicing ts necessary 

The seat and valve fitted in the body in our 
drawing are of stainless steel and have shrouded 


seating faces designed to reduce the effects of 


and damage from suspended 
foreign matter. In a somewhat similar trim the 
loose valve has a needle extension to give an 
increased degree of fine and accurate control in 
a line. For normal process steam applications 
the stainless valve and seat have a 45 deg. mitre 
knife-edge seating and for conditions where 
excessive wire-drawing prevails these trims can 
be supplied with ** Stellite ~ inserts in the seating 
laces. 

Two sets of interchangeable members are 
provided for applications where a dise valve is 
required. In one form the loose valve member 
of gunmetal has an annular recess in its lower 
face so that a disc of suitable material such as 
asbestos, rubber, composition, copper or white 
metal can be fitted to provide the seal. The 
other form of disc valve is adaptable for use 


wire-drawing 


with low-pressure steam, water, gas or other 
services compatible with gunmetal at tempera- 
tures up to 400 deg. Fah. Its recessed loose 
valve seat is fitted with a “ Viton” rubber 
O-ring giving effective sealing against the seat 
with a minimum of effort when screwing down 
A simple nut and washer used to hold the 
O-rings and sealing discs in position allows for 
quick and easy renewal when servicing the 
valves 


[Reply Card No. E6941] 


Transportable Digital Computer 


WorK On computers at the Royal Aircraft 
Establishment, Farnborough, led to the con- 
clusion that a digital machine working in incre- 
ments might be simpler than one working in 
whole numbers as is usual. _ A class of machines 
known as differential 
analysers has therefore 
been developed, and one 
of these, the * Corsair” 
computer, was demon- 
strated in London on 
April6. The differential 
analyser deals with in- 
formation of a _con- 
tinuously variable nature 
such as is normally 
handled by analogue 
machines. In this it has 
the advantage in speed 
over digital computers 
working with whole 
numbers, for while the 
latter might calculate a 
continuous function 
every 14/19 second the 
* Corsair’’ will do so 
every 1/500 second. 

The most _ suitable 
mathematical process for 
the differential analyser 
is integration, and it 
can integrate with respect to other variables as 
well as trme. In the “ Corsair’’ a considerable 
reduction in volume has been achieved com- 
pared with analogue machines of equivalent 
capacity. There are fifty integrators, and the 
machine handles fifteen-digit numbers. As seen 
in the illustration of the complete machine, a 


vente 

















A “<¢ orsair ** computer of the differential analyser 
class built by the Royal Aircraft Establishment, 
Farnborough 


April 22, 1990 THE ENGINEER 


patch panel similar to that of an analogue com- 
puter is used so that operators accustomed to 
analogue procedure may adapt themselves to 
working with * Corsair ** with very little trouble. 
Input in the prototype is by means of push- 
buttons, but the design also allows for punched 
cards. 

A technique responsible for much of the space- 
Saving achieved in “Corsair”? is the use of 
$B240 surface barrier transistors in the single 
arithmetic unit. At the demonstration last week 
the form of circuitry made possible by these 
devices was described by representatives of 
Semiconductors, Ltd., Cheney Manor, Swindon, 
Wiltshire, by whom they are made. It was 
shown how elements of the active store, such as 
flip-flops, can form a direct-coupled logic, with 
the elimination (compared with conventional 
practice) of six Components in each circuit and 


Arithmetic unit of differential analyser, showing printed circuit boards carrying 


surface barrier transistors 


Throughout the arithmetic 
and resistances for limiting 
Saturation become unnecessary. This part of 
the computer contains 680 surface _ barrier 
transistors connected according to the direct- 
coupled technique. They will operate in this 
application at switching speeds up to 4 Mc/s. 
The controlled saturation characteristics of the 
$B240 transistor are derived from an automatic 
electro-chemical production process developed 
by the Philco Corporation of America and used 
by Semiconductors, Ltd., as described in our 
October 31, 1958, issue. 

The main store in the computer ts a ferrite 
core matrix using TK 20 reversible switching 
transistors supplied by Standard Telephones 
and Cables, Ltd.; having bidirectional character- 
istics they are able to perform both reading 
and writing functions. These transistors will 
conduct a current in either direction in the 
collector-emitter circuit. Their essential differ- 
ence in construction from the unidirectional 
form is that instead of the collector-base junction 
area being much larger than the emitter-base 
area, the two junction areas are approximately 
equal. Typically, the ratio of the normal to 
inverse common emitter current gain of a uni- 
directional transistor is of the order of 10: 1. 
In bidirectional transistors this ratio generally lies 
between 2:3 and 3:2. Information is read in 
parallel form, but the arithmetic unit works in 
serial numbers, digits being taken sequentially in 
time, processed, and returned for storage. 

Part of the arithmetic unit with printed boards 
carrying surface barrier transistors is seen in 
the second illustration. Although still an 
experimental machine, the “* Corsair ** computer 
has been developed already in a form which 
would be suitable for commercial application. 
Its size and weight would make it suitable for 
airborne service, possibly to meet certain 
navigational requirements. 

{Reply Card No. E6942] 
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Iron and Steel 


British iron and steel production was 
maintained, during March, at the high rate 
achieved in February. Pig iron output in 
March averaged 312,300 tons a week, and 
over the first quarter of this year was 36 per 


cent higher than in the comparable period of 


1959. Steel output in March averaged 
485.100 tons a week and was thus running 
at an annual production rate of 25,226,000 
tons, compared with a rate of 18,060,060 
tons in March, 1959. Steel production in 
the first quarter of this year was 35 per cent 
higher than in the first quarter of 1959. 

The Iron and Steel Board, commenting on 
these figures, points out that an important 
constituent in the total steel production is 
alloy stecl. During the first quarter of this 
year, the production of alloy steel ingots 
and castings averaged 32,600 tons a week, 


or nearly 7 per cent of the total output of 


crude steel. During the preceding ten years, 
the output of alloy steel had remained in 
the neighbourhood of 6 per cent of the total, 
although during the war years it reached 
12 per cent. But it should be kept in mind 
that steel output during the war years was 
little more than half the present rate. Within 
the field of alloy steel, the production of 
stainless steels has been increasing in import- 
ance. The output of these steels during the 
first quarter of this year averaged 5160 tons 
a week, which is equivalent to 15-8 per cent 
of the alloy steel production. The current 
pressure of demand springs from the growth 
of civil applications of alloy steel. The 
increasing importance of these new uses 
has meant that capacity for the production 
of alloy steels is fully occupied once more 


and delivery dates are extended. Recently, 
the Iron and Steel Board says, new steel- 
making and rolling capacity has _ been 


installed and further schemes are in prospect 
to meet the expected growth in demand for 
alloy steels. 


Collaboration on Power Plant Research 

General agreement has been reached 
between Associated Electrical Industries, 
Ltd., and A. Reyrolle and Co., Ltd., and 
C. A. Parsons and Co., Ltd., for a joint 
programme of research and for the exchange 
of technical information and experience in 
the field of generating plant and ancillary 
equipment. Ina letter to the stockholders of 
A.E.1., Ltd., Lord Chandos, chairman of the 
company, explained that this collaboration 
would lead to economies, both in capital and 
in current expenditure on research, and at 
the same time make the joint research more 
effective. In these circumstances, while the 
three companies would continue to trade 
in competition, a financia! link between them 
appeared to be desirable. The letter gave the 
following details of the financial arrangements. 
‘At present Reyrolle owns 40 per cent 
of the Ordinary Shares in Parsons, and A.E.1. 
has agreed to acquire from Reyrolle half its 
shareholding amounting to 1,800,000 Ordin- 
ary Shares of £1 each, being 20 per cent of 
the Parsons issued ordinary share capital. 
In return, A.E.I. will issue to Reyrolle, 
1,525,000 Ordinary Shares of £1 each 
credited as fully paid from its unissued 
capital. After this transaction the issued 
ordinary capital of A.E.1. will total 


£42,828,595, of which the shares issued to 





Reyrolle will represent just over 34 per 
cent. A.E.I. will not receive any dividend 
for the year 1959 on the Parsons shares 
acquired from Reyrolle, nor will the new 
A.E.I. shares to be issued to Reyrolle rank 
for dividend in respect of the year 1959.” 


The Case for Coal 

The National Coal Board is sending 
to industrialists, architects, local authorities 
and hospital management boards, a booklet 
entitled The Case for Coal which is designed 
to appeal to industrial and commercial 
consumers, who between them use about 
50,000,000 tons of coal a year. The booklet 
asserts that progressive industry is “ going 
forward on coal,” and says that Britain’s 
indigenous fuel can be the economical 
answer to most industrialists’ fuel needs. 

The booklet goes on to point out that 
modern techniques have — revolutionised 
methods of burning coal. Smoke can be 
eliminated with modern combustion methods, 
waste can be cut, and problems of handling 
solved. Nowadays, it is observed, the 
boiler house can be as spick and span as a 
modern kitchen, and the boilers can work 
automatically. Coal can be burnt in a 
smoke control area when mechanical stokers 
are used ; and the cost of steam-raising, it 
is claimed, will be lower in the majority of 
cases than with any other kind of fuel. 
The modernised coal industry, the Board 
declares, is in a position to ensure that the 
mining, preparation and delivery of coal is 
geared to meet the needs of the most demand- 
ing industrial consumer. ‘The industry can 
also offer its customers a free advisory 
service. The booklet has devoted a page 
each to industrialists, to architects and 
consulting engineers, to works engineers, 
and to local authorities, reminding them of 
the most effective methods of using coal in 
their own particular fields ; another page 
explains how the Clean Air Act works. 


Machine Tool Orders 


The Machine Tool Trades Association 
has published the final results of its metal- 
working machine tools inquiry for the year 
1959. The figures show that the 1958 trend 
of shrinking order books and declining 
deliveries continued in the early months of 
last year. But in the second quarter, with 
the pace of economic expansion at home 
and abroad quickening, there was a sharp 
reversal in the trend of net new orders 
received and the value of orders on hand 
ceased to fall. Net new orders increased 
further during the second half of last year, 
with new orders from the home market 
predominating although there was also 
some increase in export orders. This upward 
trend in net new orders received continued 
into January of this year. 

The Association goes on to say that 
machine tool deliveries last year naturally 
reacted more slowly, with some expansion 
in the second and third quarters and a more 
rapid growth in the fourth quarter. During 
the year as a whole, the value of total 
deliveries was 6 per cent less than a year 
earlier, but in the fourth quarter it was 10 
per cent greater than in the comparable 
quarter of 1958. Although total deliveries 
in January of this year were lower than 
those of December, they were 15 per cent 


higher than a year earlier. At the end of 
January total machine tool orders on hand 
were 5 per cent more and export orders 
were 3 per cent more in value than at the 
end of last year. 


British Machine Tools 

The ** ill-conceived criticism” of the 
British machine tool industry is commented 
on by Colonel C. W. Clark in his annual 
statement as chairman of Alfred Herbert, 
Ltd. The industry’s critics, he says, show 
little real knowledge of the complexity of 
production technique covered by the term 
‘“machine tools,” which embraces more 
than 1000 types and sizes of machines for 
the cutting, abrading or forming of a wide 
variety of materials. The many ‘different 
processes performed by these machines, 
which can weigh anything from 100 lb to 
several hundred tons, make the term 
‘** machine tools” no more descriptive than, 
say, the word “ vehicle,” which can cover 
anything from a “Centurion” tank to a 
baby’s pram ! As an example of the danger 
of thoughtless generalisation about machine 
tools, the statement continues, a proposal 
which may have merit if applied to a com- 
plicated high-production machine becomes 
ludicrously inappropriate when considered 
for the commoner general purpose machines, 
or vice versa. 


Toxic Substances in Factory Atmospheres 
Measures for the protection of workers 
against the inhalation of dusts or fumes or 
other impurities likely to be injurious are 
discussed in a booklet entitled Toxic Sub- 
stances in Factory Atmospheres, which has 
been published by the Ministry of Labour. 
This booklet is one of a series designed to 
give information and advice about questions 
of safety, health and welfare in industry. It 
is obtainable (price Is.) from H.M. Stationery 
Office. 

The booklet emphasises that it is of prime 
importance always to be on the look-out 
for a possible hazard, and to bear in mind 
the possible need for precautions. A toxic 
substance should, wherever possible, be 
replaced by a harmless one or, failing this, 
a less harmful substance. Where a toxic 
substance must be used, and substitution is 
impossible or only partially possible, the 
best protection is in the total enclosure of 
the process or plant, or failing that, the use 
of the “fume cupboard ” principle familiar 
in chemical laboratories. ‘* Built in” safety 
precautions are always preferable to per- 
sonal protective equipment, but in cases in 
which toxic dusts or fumes cannot be ade- 
quately controlled by any of the methods 
discussed in the booklet, appropriate res- 
pirators or breathing apparatus should be 
provided and worn. The need to wear pro- 
tective clothing, and for thorough washing 
of exposed parts of the body are emphasised 
as means of protection against toxic materials 
which can be absorbed through the skin. 
The booklet gives figures of maximum per- 
missible concentrations of certain sub- 
stances used in industry as a guide to which 
the efficiency of control measures should be 
related. These figures are subject to revision 
in the light of increasing scientific knowledge, 
and amendments to the list will be published 
from time to time. 
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Appointments 


Mr. C. F. Watts has been appointed a director 
of Wickman, Ltd. 

Sir JOHN Everts has been appointed to the board 
of Dowty Fuel Systems, Ltd 

Mr. A. C. Batt and Mr. A. F. Gitpert have been 
appointed directors of Hayward Tyler and Co., Ltd. 

Mr. Jonn H. Wuiraker, A.M.I.Mech.E., has 
been appointed sales manager of Hagan Controls, 
Ltd. 

Ruston AND Hornssy, Ltd., has announced the 


appointment of Mr. C. J. Hind as engineering 


director 

Mr. G. R. T. LANGFORD-ALLEN has been appointed 
general manager and director of Palmer’s Reinforced 
Plastics, Ltd = 

Mr. A. D. R. Watson, A.M.LC.E., has been 
appointed district engineer, Inverness, Scottish Region 
British Railways. 

Mr. R. D. Pearce has been appointed a director 
of Keeton, Sons and Co., Ltd., a member of the 
Firth Cleveland Group 

Mr. A. F. SHAW has been appointed regional 
manager of the north-west region of Associated 
Industrial Consultants, Ltd. 

W. H. ALLEN Sons AND Co., Ltd., announces 
that Mr. J. W. Boddy, A.M.I.Mech.E., and Mr. 
P. C. Saltmarsh have been appointed to the board of 
directors 

Mr. W. A. Cottins has joined the Electric Con- 
struction Company, Ltd., as sales engineer attached 
to the East Midlands area offices, 90, Knowle Lane, 
Sheffield, 11. 

THe AUSTRALIAN ATOMIC ENERGY COMMISSION 
has announced the appointment of Dr. George Clifford 
James Dalton as director of the Lucas Heights 
Research Establishment 

THE TEMPERED SPRING COMPANY, Ltd., announces 
the appointment of Mr. Eric Larner as manager of 
a new division created for handling the * Rollpin,” 
a spring-type cylindrical fastener 
HARVESTER COMPANY OF GREAT 
BRITAIN, Ltd., states that Mr. D. C. Haney has been 
appointed assistant managing director. Mr. H. D. 
Frymire succeeds Mr. Haney as director of sales.f 

MIDLAND Siticones, Ltd., announces that Mr. 
J. E. Monaghan has been appointed manager of the 
rubber sales department at the London sales head- 
The appointment becomes effective on 


INTERNATIONAL 


quarters 
May 2 

British STANDARDS INSTITUTION announces that 
Mr. C. A. Zweigbergk, M.1E.E., has been appointed 
director of the British Electrical Approvals Board for 
Domestic Appliances. He takes up his duties on 
June 1 

Sir Ronatp L. Prarn has relinquished the chair- 
manship of the management committee of the 
Copper Development Association after ten years in 
that office. He has been succeeded by Mr. E. C. 
Baring 

Dr. Cecit DANNaTT, M.LE.E., has been appointed 
vice-chairman of Associated Electrical Industries, 
Ltd., with the special responsibility of co-ordinating 
both commercial and technical policy. Mr. H 
West has succeeded Dr. Dannatt as managing 
director of Associated Electrical Industries (Man- 
chester), Ltd. 

THe British PETROLEUM COMPANY, Ltd., announces 
that Sir Neville Gass, having reached normal retire- 
ment age, is relinquishing his appointment as chair- 
man on June 30. The Hon. M. R. Bridgeman has 
been appointed chairman, and Mr. J. M. Pattinson, 
deputy chairman, and it is intended to appoint Mr 
M. A. L. Banks to fill the vacancy on the board 
caused by the retirement of Sir Neville Gass. These 
appointments will be effective from July 1 


Business Announcements 


Cimex-FRrASER Tuson, Ltd., Cray Avenue, Orping- 
ton, Kent, has changed its name to Cimex, Ltd 

THE LomountT Group OF ComPANies has opened 
new offices at Sackville House, 40, Piccadilly, London, 
W.1 

Mr. J. G. Winpow, sales director of Q.V.F., Ltd., 
is making a three-week visit to Spain, Portugal and 
Italy 

Simms Motor Units, Ltd.. has opened a new 
branch at 114-126, Westmoor Street, London, S.E.7 
(telephone, Greenwich 6226/7/8). 


THE BriTISH ASSOCIATION OF CORROSION ENGINEERS, 
97, Old Brompton Road, South Kensington, London, 
S.W.7, has been elected a member of the European 
Federation of Corrosion. 


RANSOME AND MARLES BEARING COMPANY, Ltd., 
States that its Leicester area office is to move from 
Great Central Street to De Montfort House, 223, 
Belgrave Gate, Leicester. 


FREDERICK BRABY AND Co., Ltd., states that the 
address of its head office, registered office and transfer 
office is now Braby House, Smithfield Street, London, 
E.C.1 (telephone, Central 2388). 


THE CHAMBERLAIN GROUP OF COMPANIES, 3, 
Buckingham Palace Gardens, London, S.W.1, states 
that it has acquired the north country civil engineer- 
ing and railway contracting firm of Grant, Lyon 
and Co., Ltd. 


MONSANTO CHEMICALS, Ltd., has announced that, 
at his own request, Sir William Garrett relinquished 
his executive responsibilities with the company on 
April 1, in order to devote more time to his other 
interests. He will continue as a member of the 
board. 


ANGLO-Swiss SCREW ComPANy, Ltd., Trout Road, 
West Drayton, Middlesex, has announced that it 
now has a Birmingham area office in operation at 
Windsor Chambers, 367a, Bearwood Road, Smeth- 
wick, 41, Staffs (telephone, Bearwood 2799), under 
the control of Mr. A. K. Hughes. 


FOUNDRY AND METALLURGICAL EQUIPMENT CoM- 
PANY, Ltd., Netherby, Queens Road, Weybridge, 
Surrey, has made arrangements with Beno Schilde 
A.G. of Bad Hersfeld, Germany, to manufacture 
and to market in Great Britain and Ireland, drying 
equipment operating on the Beno Schilde system. 


ALBI-WILLESDEN, Ltd., 6, De Vere Gardens, 
London, W.8, states that it has concluded a licence 
agreement with Hadfields (Merton), Ltd., to manu- 
facture and sell in the United Kingdom a new fire 
retardant surface coating, ‘* Albisaf..” Hadfields’ 
three associated companies, Foster Mason and 
Harvey, Ltd., Charles Morrison Compositions Com- 
pany, Ltd., and Zocus Compositions and Paint, Ltd., 
will also act as United Kingdom distributors. Graham 
and Wylie, Ltd., Glasgow, will sell ‘* Albisaf’’ in 
Scotland. 


THE Simms Motor AND ELECTRONICS CORPORATION, 
Ltd., Oak Lane, East Finchley, London, N.2, 
announces that in order to augment its existing elec- 
tronics interests, it has acquired for cash the whole 
of the issued capital in Cawkell Research and Elec- 
tronics, Ltd., Scotts Road, Southall, Middlesex. 
Mr. G. E. Liardet, chairman of Simms Motor and 
Electronics Corporation, Ltd., is now chairman of 
the Cawkell company and other directors are Mr. 
M. A. Hassid, deputy chairman of the parent com- 
pany, Mr. J. Ayres, Mr. K. G. Smith, Mr. A. E. 
Cawkell, who is also general manager, and Mr 
R. D. Stafford, works director. 


IMPERIAL CHEMICAL INpbusTRIES, Ltd., has 
announced that a new ammonia plant, with a capacity 
of 100,000 tons a year, and associated plants to make 
urea and fertilisers, will be built at its Severnside 
works in South Gloucestershire, at a cost of upwards 
of £10,000,000. These plants are expected to start 
production during 1963. I.C.1. has also decided to 
extend the methanol plant at its Heysham works in 
Lancashire. A new plant to make 30,000 tons a year 
of methanol began production there only a few 
months ago. A further extension to make an 
additional 45,000 tons per year is now to be built, 
and is expected to be completed during 1962. 


BritisH INSULATED CALLENDER’S CABLES, Ltd., has 
announced the formation of a new company, Telcon 
Metals, Ltd., Crawley. This company has assumed 
responsibility for all the activities of the metals 
division of The Telegraph Construction and Main- 
tenance Company, Ltd. The board of directors of 
the new company consists of : Mr. W. C. Handley, 
M.LE.E., chairman ; Mr. W. F. Randall, M.I.E.E., 
deputy chairman and managing director ; Dr. 
G. A. V. Sowter, M.I.E.E., commercial director ; 
Dr. H. H. Scholefield, technical director; Mr. D. 
Norman-Thomas, and Mr. L. D. Dodd, secretary 
In addition to operating the factory at Crawley, 
Telcon Metals, Ltd., will control the following 
subsidiary companies: Magnetic and Electrical 
Alloys, Ltd., Burnbank, Hamilton, Lanarkshire : 
Telcon-Magnetic Cores, Ltd., Chapelhall, Lanark- 
shire; Temco, Ltd., Lydbrook, Glos; Toolpro, 
Ltd., Ilford, Essex. 


MopeRN Wueet Drive, Ltd., Lindo Lodge, 
Stanley Avenue, Chesham, Bucks, states that a 
licence and manufacturing agreement has been 
concluded between Etablissments Robert Messian of 
Paris and Cambrai, and Mr. Thomas Hindmarch, 
for the manufacture in France of Hindmarch M.W.D. 
marine transmissions. These transmissions are 
manufactured in England by Modern Wheel Drive, 


Ltd. 
Contracts 


TAYLOR Wooprow ConstRUCTION, Ltd., has been 
awarded a contract worth about £350,000 by the 
Solartron Electronic Group, Ltd., for a five-storey 
office block and single-storey factory extension at 
Farnborough, Hants. This is the second stage of a 
four-stage, £1,250,000 expansion. 


W. H. ALLEN, Sons AND Co., Ltd., has received an 
order from the Burmah Oil Company (Pipe Lines), 
Ltd., placed on behalf of Oil India (Private), Ltd., 
Calcutta, for diesel engines, dual fuel engines and 
diesel-driven generating sets for a crude oil pipe-line 
project in Northern India. The order is for fifty-one 
engines, thirty for pumping duties in nine stations, 
and twenty-one for electricity generation in seven 
stations. 


A. AND J. ING is, Ltd., has received an order 
from British Transport Docks for a_ twin-screw 
diesel engine propelled triple-grab hopper dredger 
and a diesel-engined hopper barge, for use at Garston 
Docks. The dredger will have a length of 200ft by 
45ft beam by 17ft 6in depth, a hopper capacity of 
1700 cubic yards and a speed of 12 knots. The 
particulars of the barge are length 190ft, breadth 
39ft, depth 14ft 6in, capacity 1200 cubic yards and 
speed 12 knots. 


HoverRcRAFT DeEvVFLOPMENT, Ltd., has placed a 
contract with Saunders-Roe, Ltd., of East Cowes, 
which will extend the use of Hovercraft SRN-1 
as a research vehicle. Blackburn and General Air- 
craft, Ltd., has loaned a Turboméca ‘* Marbore ”’ 
turbine of 880 Ib thrust, which will be mounted on 
SRN-I to provide additional forward thrust. Work 
on the modification will be completed by the end of 
April. The additional thrust will provide valuable 
information about the behaviour of hovercraft at 
considerably increased speeds ; trials will start in 
May. 


Miscellanea 


CANADIAN PacrFic Liner.—The Canadian Pacific 
liner under construction at the Naval Yard, Walker, 
of Vickers-Armstrongs, Ltd., will be launched on 
May 10 by Mrs. J. G. Diefenbaker, the wife of the 
Canadian Prime Minister, and be named ‘* Empress 
of Canada.” The ship which is 650ft long by 86- 6ft 
beam will carry 200 first and 860 tourist-class 
passengers at a service speed of 20 knots. 


THIRD INTERNATIONAL CONGRESS OF THE PRECAST 
Concrete INDUSTRY.--The third international con- 
gress of the precast concrete industry is to be held in 
Stockholm on June 16-22 next. The congress will 
include an exhibition, technical sessions on three 
days, various social events, and visits to precast 
concrete works nearby. Further details may be had 
from the British Cast Concrete Federation, 105, 
Uxbridge Road, Ealing, W.5. 

JoINTING MATERIALS.—A compressed asbestos 
jointing material for use at extremely high tempera- 
tures and pressures developed by Richard Klinger, 
Ltd., Sidcup, Kent, is made of ‘“ Hycar’’ nitrile 
rubber, a synthetic product of British Geon, Ltd. 
This jointing is known as “ Klingeret 400 Universal,” 
and is stated to be capable of withstanding pressures 
in excess of 22,000 Ib per square inch and tempera- 
tures of 1500 deg. Fah., and over, without adverse 
effects. It is resistant to lubricants and fuels used in 
gas turbines and is suitable also for general gasketing 
applications in engineering plant. 

SOUND DEADENING MATERIAL FOR SHEET METAI 
EQUIPMENT.—A material has been introduced by 
Supra Chemicals and Paints, Ltd., Hainge Road, 
Tividale, Tipton, Staffs, for “sound deadening ”’ 
and to suppress drumming in equipment made of 
light gauge sheet metals. This material, known as 
** Dedshete ’’ is supplied in flat sheet form and is 
self adhering. It is simply placed upon a fabrication 
and stoved at 300 deg. Fah. for five minutes, during 
which time it moulds itself and adheres to a contour. 
Adhesion of the material is unaffected by subsequent 
phosphating or similar prepainting treatments, hot 
water, detergents or dilute acids or alkalis. 
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for ail buildings, the situation between the 


Transport and Comm unications Gotthard Line and the lake shore is favourable, 


both from the point of view of transporting 


M exhibits and for attracting visitors. 
useum There are at present six main exhibition halls, 
aggregating some 10,000 square metres of floor 
space, grouped around a courtyard measuring 
HE Swiss Institute of Transport Association available in 1956 by the Lucerne Council when 80m by 40m. All the main buildings are joined 
(Verein * Verkehrshaus der Schweiz ”’- it appeared that no suitable plot was available by connecting halls which form covered passages 
V.H.S.) was founded in Zurich on February 26, in Zurich. Although the subsoil of this 23,257 and offer additional space for the smaller 
1942, with the principal objective of bringing square metres area was poor, requiring extensive exhibits. The structures are in either steel 
into existence a national museum covering all _filling-in with hard core, and piled foundations or concrete, with fagades in brick or glass 
aspects of transport and communications. The 
Institute, moreover, was to assist in the spreading 
of knowledge in those fields by operating a 
public relations service dealing with general 
information as well as with selected topics such 
as, for instance, safety, or vocational guidance. 
Its range of activities was widened by the 
foundation in 1957 of the sub-section “* Schwei- 
zerische Verkehrswissenschaftliche Gesellschaft ”” 
(Swiss Society for Transport and Communica- 
tions Research) which is concerned with current 

scientific problems. 

Although the earliest ideas for a transport 
museum appear to have been mooted as early as 
1883, for many years nothing further was done 
beyond the collection, by various organisations, 
of historically interesting material, as had been 
suggested at the time of the railway jubilee in 
1897, and the showing in public of some of these 
collections on the occasion of the national 
exhibitions of 1914, and also in 1939. However, 
a small museum was opened in 1918, in rather 
inadequate premises in the Zurich Goods 
Station. 

The new museum, which was inaugurated last 
July after four years of preparation and con- 
Struction, was established through the interest 
shown by the Swiss Federal Railways (S.B.B.), 
the private railway companies, the Post Office 
authorities, road transport associations, and 
the Federal Government, who between them fig, 2—Locomotive “ Genf’? of the Swiss Central Railway (1858). This engine which, like all others in 
contributed nearly Fr.5,000,000 for the first the museum, is in full working order, has a cylinder output of 260 h.p. at 26km per hour ; its maximum 
stage. The site at Lucerne-Briielmoos was made speed is 60km per hour, and its weight in running order, 46:7 metric tons 





The entrance building contains a _ large 
entrance hall of 200 square metres, as well as the 
archives, library and offices. Proceeding in a 
clockwise direction round the central area, the 
visitor next comes to the railway section, which 
occupies a total floor space of some 3000 square 
metres and about 40 per cent of the total building 
volume. The principal hall measures 52m _ by 
19m and is 9m high. The portal steel frame is 
cantilevered on the side away from the court- 
yard, to form a two-storey annexe with gallery. 
On three 40m to 45m long tracks on the main 
ground floor are exhibited various examples of 
rolling stock and engines, while others, through 
lack of covered space, have to be exhibited out 
of doors at the back of the building. The annexe 
and gallery contain sub-assemblies and models, 
the latter carried out uniformly to a scale of 
1 : 10 full size. 

The smaller railway hall measures 30m _ by 
16m and is used for thematic presentations and 
temporary exhibitions. Its glass fagade over- 
looks the lake, with the town of Lucerne in the 
background. 

In the large connecting hall between these two 
buildings is housed, besides other exhibits, an 
extensive model, carried out to | : 90 full scale, 
of the Gotthard railway between Erstfeld and 
the Naxberg tunnel near Goschenen (northern 
ramp). This 12-5m long and 6m wide working 
model comprises over 300m of track and ' fifty 
points, including forty points at Erstfeld station 
Fig. 1—Replica of train of the first Swiss railway, Zurich-Baden (1847), the so-called ‘‘ Spanisch- which are push-button controlled from a dia- 

Brotli-Bahn *’ grammatic panel. The rolling stock includes 
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some thirty locomotives and 200 carriages and 
trucks 

Ail the historical engines at the museum are in 
working order and can be brought back into use 
for special occasions such as important railway 
anniversary celebrations. Besides a copy of the 
“Spanisch-Brotli-Bahn” train of 1847 with engine 
* Limmat ”’ (Fig. 1), there is the original ** Genf 
engine which on April 27, 1858, opened the old 
Hauenstein line from Basle to Olten, and 100 
years later pulled the centenary train (Fig. 2). 
This design, due to Engerth, was first developed 
for the Semmering railway ; in Switzerland, 110 
examples were used as express, goods and mixed 
service engines. Of the Mallet design of 1893, 
twenty-eight were employed on the old Hauen- 
stein line. Mountain railways are represented by 
the first engine built by the Swiss Locomotive 
Works (S.L.M.) at Winterthur in 1873, to Riggen- 
bach’s design, for the Vitznau-Rigi railway 
(Fig. 3). 

From the field of electric traction there are 
many examples of Swiss pioneering work, such 
as the three-phase locomotive of the Burgdorf- 
Thun railway of 1899 (Fig. 4). This 40km long 
line was operated with 40 c/s current at 750V, 





Fig. 3—Steam engine of the Rigi railway, 1873 ; 


this is the first engine built 
by the Schweizerische Lokomotivfabrik Winterthur (S.L.M.) 


and is believed to be the first occasion on which 
three-phase current was used on a standard 
gauge railway. The favourable results obtained 
prompted the maker, Brown Boveri & Co., to 
install and operate at its own expense three-phase 
traction in the Simplon tunnel when this was 
opened in 1906. Also exhibited is the experi- 
mental Oerlikon locomotive No. | which was 
used between 1904 and 1909 on the 20km 
Seebach-Wettingen line (Fig. 5). Originally this 
locomotive was equipped with a rotary converter 
which changed the line voltage of 15kV, 50 c/s. 
single-phase, into direct current. Just before it 
was commissioned, Oerlikon succeeded in pro- 
ducing a suitable single-phase motor for 15 c/s 
The No. 2 locomotive of 1905 was equipped with 
this motor, doing away with the converter. 
The No. 1 locomotive was changed over sub- 
sequently to the new system and was in use until 
1958, while No. 2 is still used on occasions. 

On the basis of this experience, as is well 
known, single-phase low-frequency traction was 
generally adopted in Switzerland. An early 
example preserved at the museum is the 2500 h.p 
Lotschberg engine, of which thirteen were built 
This was the most powerful locomotive of its 
day, 

It is not possible with- 
in the present framework 
to give more than a brief 
outline of the museum’s 
scope. Wisely, the temp- 
tation to overcrowd the 
available space has been 
firmly resisted. By con- 
centrating on what is 
characteristic, it has been 
found possible to tell 
clearly the story of the 
main developments. It 
is intended to use the 
surplus material for fre- 
quently changing many 
of the exhibits. 

Another large build- 
ing is devoted to aero- 
nautics, shipping and 
tourism. An important 
exhibit from the first of 
these fields is the biplane 
of the brothers A. and 
H. Dufaux (Fig. 6), 
which on August 238, 
1910, for the first time 
flew the length of Lake 
Geneva. Another sec- 
tion is devoted to the 


Fig. 6—On August 28, 1910, the biplane of the 

brothers A. and H. Dufaux flew for the first time 

the length of Lake Geneva east to west, taking 56 min 

5 sec. The machine weighs 345 kg and is powered 
by a water-cooled, 50 h.p. engine 


achievements of E. Spelterini (1852-1931) 
who, between 1880 and 1926, made a large 
number of balloon ascents, including several 
flights across the Alps 

On the many lakes in Switzerland, water- 
borne traffic has been of great importance from 
immemorial times, and in the present century 
shipping on the Rhine, which had been eclipsed 
by the advent of the railways, has experienced a 
major come-back, owing to the improvements to 
the navigation in that river. These and similar 
developments are well illustrated by old paintings 
and prints as well as by models and original 
items. Among the latter must be mentioned 
Switzerland’s oldest steamer, the * Rigi,” built 
by Ditchborn and Mare, London, in 1847, 
which was in operation on Lake Lucerne until 


Figs. 4 and 5—(Left) Locomotive for three-phase current at 750V, 40 cs, of the Burgdorf-Thun Railway (1899). Output of traction motors, 300 h.p. at 36km per 


; maximum speed, 50km per hour; weight in running order, 30 metric tons. 


(Right) First of two experimental locomotives for single-phase current of 


hour 
15,000V, 15 (originally 50) c/s, built in 1904 for the Seebach-Wettingen line. Output of traction motors, 400 h.p. at 40km per hour ; maximum speed, 60km per 


hour ; weight in running order, 40 metric tons 
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Fig. 7—Central garden courtyard with entrance building and S.S. ‘* Rigi,’’ the oldest steamer in Switzerland. 


Built in London by 


Ditchbourn and Mare in 1847, the ‘‘ Rigi’’ was in service on the Lake of Lucerne 


for 105 years 


1952. With the wooden superstructure restored 
to the original design, the 90-ton vessel now 
stands in the courtyard of the museum (Fig. 7) 
While the machinery and navigational equipment 
can be used for demonstrations, the main part 
of the top deck is employed as a restaurant 
The * Rigi’? which has a length of [38ft, a 
beam of 27ft, and could carry 200 persons, was 
moved from London to Strasbourg under her 
own power, from there to Basle by rail and from 
Basle to Lucerne by road. On her maiden 
voyage from Lucerne to Fliielen on April 1, 
1848, she achieved a speed of 12 knots, and 
during 105 years of activity carried more than 
6,000,000 people and travelled 675,300 nautical 
miles. It may be recalled that soon after 1847 
shipbuilding became an important industry in 
Switzerland, where orders for many parts of 
Europe and overseas were carried out until the 
growing size of the vessels made it impossible to 
transport them overland and uneconomical to 
manufacture sections for assembly elsewhere 

In addition to the halls described, accommoda- 
tion includes a large conference hall as well as 
two further halls devoted, respectively, to road 
transport and to telecommunications. In the 
former, besides such historic exhibits as the last 
horse-drawn post-chaise which, until the inaugu- 
ration of the Gotthard railway in 1882, travelled 
between Fliielen and Camerlata near Milan, 
there may be scen the first Saurer lorry of 1903 
and the 1904 Dufaux racing car which the 
following year set up the official world record 
with 96 m.p.h. Much space in the telecom- 
munications pavilion is devoted to the develop- 
ment of the telephone system in Switzerland, 
including a large diagrammatic panel of the 
local and international network and such relics 
of the past as manually-operated exchanges. 


Blasting of Earth-Covered Rock 


In the excavation of the Lind6é Canal which 
is at present being carried out, a novel method 
of blasting is being employed which allows 
rock to be blasted without first removing top 
layers of moraine, clay or earth. The canal 
will form a new outlet from the harbour of 
NorrkOping on the east coast of Central Sweden. 
If the bedrock were first exposed, by removing 
the overburden in the conventional manner, 
there would be a danger of the surrounding 
slopes of wet clay caving in. With the new 
method it is stated that a firm mixture of rock 
debris and surface material is obtained which 
can safely be removed by a power shovel. 

The contractors, Skanska Cementgjuteriet, 
have evolved the system over the last ten 
years in co-operation with Atlas Copco, the 
Sandvik Steelworks, and Nitroglycerin A.B. 


It is based on the Atlas Copco compressed-air 
method with series detonation, but uses a 
rock-steel surrounded by a steel tube equipped 
with a circular crown bit. The steel projects 
about lin from the tube and works in con- 
junction with the latter until a depth of about 
4in is reached in the rock. The tube is then 
disconnected from the drill, and = remains 
stationary while drilling into the rock continues 
by means of the rock-steel only. When the 
central bit is withdrawn, the tube maintains a 
free passage between the surface and the rock. 
However, in order to preserve the tube, it is 
replaced by one of plastic through which the 
charge is inserted by means of compressed air 
This use of compressed air for charging is 
claimed to save a considerable amount of time. 

The rock profile at the bottom of the pro- 
jected canal is very uneven, some peaks protrud- 
ing almost to the surface while other parts lie 
much farther down. This has presented various 
problems both in connection with the drilling 
and in calculating the amounts of explosive 
required. Recently there took place the firing 
of what, until now, has been the largest single 
blast, using 56 tons of dynamite in the form 
of 4750 separate charges. 

The completed canal will be 6km long and 10m 
deep, and will largely replace the present winding 
and difficult channel which, on account of its 
insufficient depth, limits the size of ships which 
can reach Norrk6ping and the © building 
capacity of the shipyards there. 
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Portable 7kVA, 200 c/s, generator connected to power take-off 


of ‘* Unimog ”’ lorry 
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Soviet Power Development 


In the Soviet Seven Year Plan for 1959-65,* 
provision has been made for the construction o 
forty power stations ranging from S5OOMW to 
2400MW. As elsewhere, the trend is towards 
bigger stations, and the main stress will continue 
to be laid on thermal plant running on cheap 
coal, natural gas, and fuel oil. While in the 
1951-55 period the capacity of individual stations 
did not exceed 400MW, and more recently 
reached 600MW, these figures will be substanti- 
ally exceeded. The Troitskaya power station 
(Urals) and Starobeshevskaya state regional power 
station (Donets Basin), both under construction, 
will have 1S00OMW each, while Tom-Usinskaya 


(Siberia) will have an installed capacity of 
2000MW. A number of 2400MW plants are 
projected ; these will be of the same order of 


size as the largest hydro-electric stations on the 
Volga. Output of electricity in the next seven 
years is to be increased by 110-120 per cent 

It is expected that the Baltic Regional thermal 
power station will come into service in the autumn. 
This station will supply not only Estonian towns 
and villages but also the Latvian capital, Riga, 
and a projected industrial centre at Narva, near 
Leningrad. The Baltic station will become the: 
biggest power station in this part of the Soviet 
Union. It will operate on fuel from big local 
shale deposits, and comprise a number of 
10OMW turbo-generator sets each with its own 
220 tons per hour boiler. Steam conditions are 
reported as 100 atmospheres and 540 deg. Cent. 


Metal Cutting Circular Saw 

An improved version has been put on the 
market of the * Barson”’ metal cutting circular 
sawing machine, made by Wandsbeker Werkzeug- 
Gesellschaft Beinhoff and Co., Hamburg- 
Wandsbek, KoOnigsreihe 14-16. The ‘ Barson- 
Rotor,” equipped with a 'swivel-mounted sawing 
head which can be set in a simple manner at any 
angle between 45 deg. to the left and 30 deg. to 
the right of the plane intersecting the axis of 
the workpiece at right angles. This in most 
cases avoids the necessity of moving the work- 
piece for carrying out mitre-cuts, an advantage 
which ts particularly valuable when cutting long 
materials in a small and congested workshop. 
High speed steel saw blades of 275mm diameter 
are employed. Up to 90mm by 90mm or 40mm 
by 150mm bar material, 90mm diameter tubes, 
and 60mm diameter solid round bars can be cut. 
The machine can be supplied equipped with 
coolant pump, and is fitted with either a three- 
phase or a single-phase a.c. motor, or with 
a pole-changing motor for obtaining two cutting 
speeds. 


High-Frequency Portable Generator 

For use with the four-wheel drive, cross- 
country pick-up lorry ** Unimog,” the firm of 
Robert Bosch G.m.b.H., Stuttgart, has put on the 
market a portable generator which enables the 
vehicle to be employed as a small power plant for 
high-frequency — electric 
road drills, grinders, 
chain saws and other 
equipment, as well as for 
welding, heating and 
lighting. 

The generator is con- 
nected by a spline to the 
front power take-off and 
clamped to the bumper 
by means of a hook- 
ended, threaded bar and 
nut, as shown in our 
illustration. Rated out- 
putis 7kVA, three-phase 
at 265V, 200 c/s, or up 
to 4kVA, single-phase, 
at 220V, 200c/s. The 
generator operates at 
3000 r.p.m. and is driven 
from the 520 r.p.m. 
power take-off through 
a chain transmission. 
It weighs approximately 
109 kg. 


* THe ENotnerr, January 16, 
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Progress of the Tennessee Valley 
Authority 


No. [11—(Concluded from page 668, April 15) 


WATER CONTROL OPERATIONS 


ECAUSE of favourable rainfall and run-off 

conditions in the last half of the previous 
year, the reservoirs at the beginning of the 
1959 fiscal year had 8,040,000 acre-feet of water 

Of the total, 85 per cent was in the 
reservoirs and the three mainstream 
reservoirs above Chattanooga. The 1959 rain- 
fall and run-off, however, were both below 
average generally. Above normal rainfall 
occurred in the six months of July, September, 
November, January, April and May, but 
less than normal in the remaining six months. 
Deticiencies were greater than excesses, how- 
ever. As a result, the rainfall over the Valley 
averaged 47-lin, as compared with the long- 
time average of 51-Sin and as compared with 
54-Yin in the previous year. In the first six 
months of the year the use of stored water for 
hydro-electric production during the autumn- 
early winter drawdown brought most of the 
reservoirs to points substantially below the 
required flood control levels at the beginning of 
January. These releases also aided in main- 
taining navigation depths in the lower Ohio 
and Mississippi rivers. Filling of the reservoirs 
began in mid-January, with the heaviest storage 
occurring in April as a result of above average 
rainfall and run-off for the month. Because of 
the generally deficient run-off during the last 
half of the fiscal year, however, filling was below 
average. As a result, the useful water in storage 
at the end of the fiscal year was 7,230,000 acre- 
feet, 810,000 acre-feet less than at the beginning. 
Water stored in reservoirs upstream from Chatta- 
nooga made up 84 per cent of the volume. 

Crests of three floods on the lower Ohio and 
Mississippi rivers, one in late July and early 
August, 1958, and two in February, 1959, were 
lowered by the operation of the T.V.A. reser- 
voirs. Reductions ranged from 1-7ft to 2-°7ft 
at Paducah, Kentucky, and from 1-Oft to 2:2ft 
at Cairo, Illinois. However, the amount of 
damage prevented was small, amounting to only 
50,000 dollars in the February floods. Thus, 
the total estimated damage prevented on the 
lower Ohio and Mississippi rivers was increased 
only slightly, to a cumulative total of 20,151,000 
dollars. The estimate for Chattanooga, the 
most vulnerable city on the Tennessee, remained 
at 120,213,000 dollars since no flood threat 
occurred. 

The first flood period of the fiscal year extended 
from July 22 to August 11, 1958. Water was 
spilled from the T.V.A. system in advance of 
the crest on the Ohio, and then discharge at 
Kentucky Dam was gradually reduced to zero. 
For two days the flow of the Tennessee was 
bottled up in the Kentucky reservoir and others 
in the T.V.A. system in order to obtain the 
maximum reduction at Cairo. It was the first 
time during flood control operations that all 
discharge had been cut off. It brought about a 
reduction of Ift at Cairo at the time of the 
crest on July 27. During the flood period, the 
Pickwick Landing reservoir was filled to near 
the top of the spillway gates in order to limit the 
rise in the Kentucky reservoir, and thus avoid 
flooding areas which are dewatered during the 
summer months as a malaria control measure. 

A report entitled “* A Programme for Reduc- 


in storage. 
tributary 


ing the National Flood Damage Potential,” 
based on T.V.A. experience in assisting com- 
munities to assess and meet their local flood 
problems, was prepared during the past year 
and was submitted to the Congress. It is 
believed that if the plan suggested in the report 
is adopted, it could reverse the present trend 
toward increased flood damage potential and 
greater demands on the U.S. Federal Govern- 
ment for flood control works. The report 
recognises the two basic approaches to the 
problem of flood damage prevention: (1) to 
control the extent of flooding by construction 
and operation of dams and reservoirs, levees, 
and other protective works ; and (2) to reduce 
potential damages by using flood plain lands 
only for purposes which take account of the 
flood hazards. It suggests that more emphasis 
should be placed on the second approach—flood 
damage avoidance—pointing out that local 
communities have a responsibility for guiding 
their own growth so that future developments 
will be kept out of the path of flood waters. 

The plan is based on six years of practical 
experience in initiating and co-operating in 
such a programme. In the Tennessee Valley 
there are about 100 communities with local flood 
problems of varying degrees which are outside 
the protection of the T.V.A. flood control 
system. Most of the communities are upstream 
from the T.V.A. dams and reservoirs or on 
smaller streams. More than seventy com- 
munities, acting through their State planning 
agencies, have requested assistance from T.V.A. 
in meeting their local flood problems. In 


response, T.V.A. has prepared forty-seven 
reports outlining the flood situations in fifty-two 
communities, 

The report contains maps and profiles of 
large floods that have occurred in the past and 
those which might reasonably be expected in 
the future. They define the areas which would 
be inundated, speed of flow, swiftness of rise, 
and other factors. In preparing such reports, 
the Authority uses flood data which it has 
already assembled in planning and operating 
its system of reservoirs, supplementing the 
information where necessary with field investi- 
gations. The reports do not recommend plans 
for solving the local flood problems. Rather 
they provide a basis for further study and planning 
by the community itself. State planning agencies 
work closely with T.V.A. in the programme and 
assume responsibility for providing technical 
assistance in zoning, building standards, borough 
regulation and other devices by which commu- 
nities guide and limit development on flood 
plains. T.V.A. also provides technical and 
engineering assistance to the State and local 
groups. 

The plan, essentially, provides a channel 
through which valuable flood information in 
the working files of these Federal and State 
agencies can be made available, together with 
expert technical advice, to communities which 
want and need to use it. In fiscal year 1959, 
eleven local reports were completed, and present 
plans call for completing about ten each year. 
More than half the reports completed to date 
have been put to good use in keeping private 
homes, schools, business establishments, and 
industries out of flood hazard areas. Eighteen 
communities are Making supplemental planning 
studies to develop flood plain regulations and 
nine have adopted such regulations. Three 
communities have developed plans for flood 
protection in conjunction with urban renewal 


projects. 


Fig. 11—Expanded works of the Bowaters Southern Paper Corporation on the Chickamauga reservoir in 
Tennessee 














RIVER NAVIGATION 


Shippers using the Tennessee waterway in the 
calendar year 1958 saved 24,000,000 dollars over 
the next cheapest available mode of transporta- 
tion. In computing these savings the shippers’ 
costs in using a route involving barge transporta- 
tion are compared to the costs which would have 
been borne if the navigation channel had not been 
built. The estimated savings were 2,500,000 
dollars above those of 1957, the previous record 
year. The savings exceeded the total costs of 
maintaining and operating the waterway, includ- 
ing depreciation, by 19,700,000 dollars, an 
amount equal to a return of 144 per cent on the 
net navigation investment of a little over 136 
million dollars. The total navigation investment, 
before depreciation, was 158,500,000 dollars. 
The cumulative savings through the use of the 
waterway amount to 161 million dollars, while 
the cumulative Federal costs of operation and 
maintenance have been less than 63,000,000 
dollars. About 12,000,000 tons of freight moved 
on the waterway, a decline of 5 per cent from 
1957. Coal shipments, mainly to T.V.A. steam 
power stations, were down 1,500,000 tons, but 
this was partially offset by increases in the move- 
ments of other commodities. 

The growing value of the waterway is indicated 
by the appearance of new commodities in ship- 
ments during the year and by industrial con- 
struction and expansion in waterfront areas along 
the chain of reservoirs. New movements included 
chemicals to Decatur, salt to Muscle Shoals, and 
manganese ore to Knoxville, while the first ship- 
ment of aluminium pig since 1954 was despatched 
from Knoxville. Regular movements of iron 
and steel from the Pittsburgh area to the south- 
east through the port of Guntersville were 
commenced by a company which assembles 
less-than-barge-load orders into barge-load lots. 





fig. 12—A tow carrying pulpwood leaving the lock 
at the Chickamauga dam bound for the Bowaters 
works 


Two barges, built at the Decatur shipyards for the 
Argentine Government, were despatched via the 
waterway. 

The construction of a number of new works was 
begun by private firms at points of industrial 
development along the waterway. Among them 
were two chemical plants at Calvert, Kentucky, 
one near Huntsville, Alabama, and another near 
New Johnsonville, Tennessee. The fast-growing 
poultry and livestock industry in the south-east 
has made Guntersville, Alabama, the southern- 
most port on the waterway, an important centre 
for processing and selling midwestern grain 
delivered by barge. Here the expansion 
of one of four large grain terminals was 
commenced during the year. Construction 
also was started on a soya bean oil extraction 
plant. 
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Expansions were started during the year at 
several plants, and a large industrial firm began 
construction of a river terminal to serve its 
plants at Calvert City. The commencement of 
construction of a large paper and pulp mull at 
Counce, Tennessee, just downstream from 
Pickwick Landing Dam, led the Hardin County 
Port Authority to consider plans for a new river 
terminal for the receipt of pulpwood and ship- 
ment of paper. Since 1933 private industry has 
invested some 800 million dollars in 135 water- 
front plants and terminals along the Tennessee. 
Nearly 90 per cent of the investment was made in 
the past seven years. 


POWER GENERATION 


The use of electricity for general household, 
farm, business and industrial purposes continued 
to climb during the 1959 fiscal year, although at a 
somewhat reduced rate because of the general 
business recession. However, in the overall 
T.V.A. power operations, the growth in normal 
load was somewhat obscured as a result of the 
reduced use by Federal agencies and the smaller 
requirements of the city of Memphis. Excluding 
the Federal and Mempnis loads, the consumption 
of electric power in the region increased by about 
9 per cent in the fiscal year 1959. This compares 
with an increase of about 7 per cent in the whole 
country and the average annual increase of 
12 per cent in the region. The T.V.A. power 
operations were affected by several factors: a 
severe drought heavily reduced hydro-electric 
generation and resulted in greater reliance on 
more expensive fuel-generated power. The 
business recession slowed the growth of industrial 
power use until late in the year. A winter less 
severe than in the previous year reduced the use 
of electricity for house heating and resulted in a 
less-than-average increase in domestic consump- 
tion. The Atomic Energy Commission further 
reduced its short-term purchases of power, more 
than offsetting some increased use by other 
Federal agencies. The city of Memphis obtained 
less power from T.V.A. and supplied more of its 
requirements from its own steam power station. 
The use of power by industrial plants served 
directly by T.V.A., particularly aluminium pro- 
ducers, showed a_ substantial increase. On 
balance, these factors resulted in an increase in 
total sales from the T.V.A. system and increases 
in total operating revenues and revenues from the 
sale of power. However, due chiefly to adverse 
hydro-electric conditions, operating expenses 
increased more rapidly than revenues and the 
net operating income was less than in either 1957 
or 1958. 

Despite a reduction of nearly a thousand 
million kilowatt-hours in the deliveries to the 
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A.E.C. plants] at Oak Ridge, Tennessee, and 
Paducah, Kentucky, the Federal Government 
continued to be by far T.V.A.’s largest customer. 
Sales to Federal agencies amounted to practically 
50 per cent of all power solid. During and after 
the Korean war, the A.E.C. purchased consider- 
able additional amounts of power on short-term 
agreements in order to increase its production. 
In recent years, A.E.C. production has reverted 
to normal levels and the demand for supple- 
mental power has been correspondingly reduced. 
However, should national defence considerations 
require it, the A.E.C. might at any time need 
increased deliveries up to several hundred 
thousand kilowatts. 

The next largest block of power, more than 
30 per cent of total sales, went to the municipal 
and co-operative systems which serve nearly 
1,400,000 ultimate consumers. The increase ot 
about 6 per cent in both power use and revenues 
was less than normal because of a reduction in 
consumption for house heating and a less than 
average increase in industrial and commercial 
use. If heating loads are adjusted in both 1958 
and 1959 to reflect median temperatures, the 
growth in loads of the municipalities and co- 
operatives in 1959 would be about 8 per cent ; 
the difference between this figure and the typical 
recent growth of 12 per cent indicates the effect 
of the general business recession. A substantial 
recovery in industrial demands was in evidence 
at the close of the year, but was too late to have 
more than a moderate effect. The recession also 
reduced industrial loads served directly by T.V.A., 
but this was offset by a new aluminium reduction 
plant which went into operation. 

Ihe total system input amounted to 62,600 
million kilowatt-hours, of which 61,000 million 
kilowatt-hours was generated and 1600 million 
kilowatt-hours was obtained, mostly on an 
interchange basis, from other systems. The total 
generation was about the same as the year before, 
but there were significant shifts in the sources of 
the power generated. Because of the drought, 
the worst in the Tennessee Valley for any full 
fiscal year since 1942, hydro-electric generation 
accounted for less than 25 per cent of the total. 
The effect of the drought was more noticeable 
because it followed extremely good water con- 
ditions in the previous fiscal year. This year the 
run-off from the watershed above Chattanooga, 
the mountain and ridge-and-valley section where 
the major storage reservoirs are located, was 
above average for only two months out of the 
twelve. 

A record net system peak demand of 
9,702,000kKW was established on January 6, 
1959, during the hour ending at 8 a.m. The 
demands of the various classes of customers at 
the time of the peak were estimated as follows : 





Fig. 13—New aluminium reduction plant of the Reynolds Metals Company in Alabama, designed to supply 
liquid metal to the Ford aluminium foundry in foreground 
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municipalities, Co-operatives, and system losses, 
§,102,000kW ; direct commercial and industrial 
service, 1,346,000kW ; and Federal agencies, 
3,254,000kW. The municipal and co-operative 
demand included all the requirements of Mem- 
phis, since its new steam plant was temporarily 
out of service. Because of the generally low 
levels of reservoir storage and more than normal 
Outages of units at the steam power stations, 
about 566,000KW at the time of maximum 
demand were obtained from other systems, 
which had ample margins of capacity above 
their own loads. With these receipts from 
others it was unnecessary to place in operation 
the older steam plants of the Authority. 

The steam power stations established a new 
system heat rate averaging 9660 
each net kilowatt-hour generated. 


low 
fo! 


record 
B.Th.t 


big. 14—John Sevier steam power station in Tennessee—the most efficient T.V.A. plant with a heat rate 


Compared with 1958, the cost of coal received 
and the cost of coal burned declined by 1-8 
per cent and 1-6 per cent, respectively ; how- 
ever, at the end of the year coal costs had begun 
to rise again after a two-year decline. The 
decline was due in part to the business recession 
and in part to decreasing coal purchases by 
I.V.A. during the two years. By midyear 
both of these influences on coal costs had dis- 
appeared. In addition, minimum wage rates 
for bituminous coal miners were increased by 
the Secretary of Labour under the Walsh- 
Healey Act, and the United Mine Workers 
negotiated somewnat higher wages that took 
effect during the last half of the year. The cost 
of coal purchased during the year averaged 
4-42 dollars per ton and 18-59 cents per 
1,000,000 B.Th.t 


of 9390 B.Th.U. per kilowatt-hour 


The previous record was 9705 B.Th.U. in 1957 ; 
in 1958 the figure was 9760 B.Th.t The 
increased efficiency this year reflected better 
scheduling of available capacity, including more 
regular use of generating units that were idle 
some of the time in 1958 due to good hydro- 
electric conditions ; it also reflected progress 
in correcting some of the difficulties experienced 
with a number of new units. The steam power 
stations consumed 18,600,000 tons of coal, 
9-5 per cent more than the vear before. The 
foliowing table statistics for the 
major power stations 


shows coal 


Coal Statistics for Major 


€ oal received 


Cents per Tix 
million 


B.Th.t 


Shawnee 
Colbert 
Gallatin 
Johnsonville 
John Sevier 

kK ingston 
Widows Creek 


Average or total 


Continued study was given to all phases of 


coal resources—contracts, transport, and loca- 
tion of steam power stations—with the objective 
of assuring steady and economical supplies of 
fuel in the years ahead. Studies of the costs ol 
mining in the major supply areas led late in the 
year to an invitation to bid on long-term contracts 
for providing coal. This was the first long-term 
bid invitation since 1957, The invitation sought 
bids to supply up to 3,000,000 tons of coal a 
year for existing steam generating facilities at 
major steam plants except Widows Creek and 
John Sevier, in quantities of 5000 tons or more a 


T.V.A. Power Stations 
Coal burned 


B.Th.U. per 
net kWh 


Cents per 
million 
B.Th.L 


yusands of 
tons 


9.720 
9,460 
9,420 
10,060 
9,390 
9.620 
9 7900 


9,660 
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week for terms of five to twenty years, and an 
opportunity to offer additional quantities fot 
later deliveries to supply generating units which 
r.V.A. might build after the enactment of 
revenue bond financing legislation. 

A five-year extension of a contract with the 
Badgett Terminal Corporation, of Grand Rivers, 
Kentucky, for the transfer of coal from rail to 
barge was negotiated at charges about | cent 
a ton or 5 per cent more than those now in effect. 
The major portion of the coal for the Johnson- 
ville and Coibert steam power stations passes 
through this terminal. further efforts were 
made to take advantage of the very deep navi- 
gation channel between Grand Rivers and 
Johnsonville. This reach oi 75 miles in the 
lower part of the Kentucky Dam reservoir 
offers the opportunity of lowering coal transport 
costs through the use of very large barges. Bids 
were aSked on a sliding scale for the movement 
of 2,000,000 to 4,000,000 tons of coal annually 
for a term up to eight years. A number of bids 
were received for moving coal with special 
equipment at substantial savings. 

In implementing the provision in the T.V.A. 
Act directing the Authority to encourage the 
widespread and abundant use of electricity, 
power is distributed to the homes, farms, busi- 
nesses, and most of the industries of the region 
by 153 local electric systems. These include 
ninety-nine municipal systems, fifty-one rural 
electric co-operatives, two small private electric 
utilities, and A.E.C. operations in the city of 
Oak Ridge. The local systems sold more than 
16,600 million kilowatt-hours to 1,380,600 
customers during the year. Their operations 
were affected by the business recession, which 
slowed the rate of commercial and industrial use 
of power, and by a winter less severe than the 
one before, which reduced the demand for 
electricity for house heating. Nevertheless, the 
distributors sold 6 per cent more energy than 
in the previous year and their revenues from 
power Sales increased by 5 per cent. 

The T.V.A. Act stresses the use of power for 
the benefit of the people of the section as a 
whole and “ particularly the domestic and rural 
consumers,” and seeks “* domestic and rural use 
at the lowest possible rates and in such manner 
as to encourage domestic and rural use of 
electricity.” This is being achieved through the 
operations of the distributors. Not only does 
the emphasis on domestic and rural use carry 
out the purposes of the Act in extending the 
benefits of electricity, but it also provides the 
local systems with a greater financial stability 
than is enjoyed by most systems. Although 
residential electric sales vary from year to year 
with changes in climate, neither in the T.V.A. 
area nor in the whole country did the growth of 
residential sales falter materially in any of the 
three recessions that have occurred since the end 
of World War Il. The average residential use 
of electricity by customers of the local electric 
systems was 7863kWh for the year, as compared 
with 7654kWh the year before. The average 
cost for residential service was 1-03 cents pet 
kilowatt-hour. In the United States the average 
domestic customer used 3450kWh at a cost ot 
2-52 cents per kilowatt-hour. 

An average residential consumption of more 
than 10,000kWh per customer was reported by 
twenty of the municipal systems, among them 
the three largest cities—Chattanooga, Nashville, 
and Knoxville. Chattanooga, serving an average 
of 73,000 residential customers, reported average 
use of 12,250kWh, higher than for any other 
system of comparable size in the United States. 
A strong trend towards the all-electric home 
continued ; four out of five new homes are 
electrically-heated. It is estimated that 250,000 
homes in the area, or nearly 20 per cent of the 
total, are heated entirely with electricity. On 
the average, the electrically-heated home in the 
region used about 21,000kWh of electricity a 
year; the average for those not using electricity 
for heating is about 4400kWh a year. The 
difference, however, is not accounted for by 
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heating alone. It is due to the fact that the 
electrically-heated home is likely to use elec- 
tricity also for all important home appliances, 
including kitchen stoves, and waterheaters as 
well as refrigeration. 

Four distributors—a co-operative, and three 
municipal systems—-adopted rates about 10 per 
cent below the basic level during the year. 
Savings to consumers were also provided by 
nine other systems which removed a 10 per cent 
surcharge formerly applied to the bills of their 
non-residential consumers. At the end of the 
year, virtually half of the distributors—seventy- 
tour out of 153, including one privately-owned 
system-—were applying rates below the basic level 
estabiished in 1933. Of these, forty-six were 
charging rates about 10 per cent below the 
original rates and twenty-eight were applying 
rates about 20 per cent below. Most of the rate 
reductions have been made during the past 
decade, a period of rising costs when many 
utilities have been raising rates. The Federal 
Power Commission, in a recent report of typical 
electric bills, noted that for the country as a 
whole average residential bills have been showing 
‘a continuation of the slight upward trend 
evidenced in recent years.” 

Research and demonstration activities, sup- 
plementing the inducement of low rates in 
bringing about increased use of electricity and 


consequent reductions in the unit costs of 
service, were aimed particularly at a more 
effective use of electricity on the farm. Near 


the end of the year, interest was being centred 
on the use of electricity in handling farm products 
and materials with a minimum time and maximum 
etliciency. Plans were made to assist test- 
demonstration farmers to set up completely 
modern materials-handling methods, bringing 
farming operations as near to production-line 
methods as possible. Farm materials-handling 
workshops were set up for vocational agriculture 
teachers in co-operation with State departments 
of education, power distributors and appliance 
and equipment manufacturers. 

Electric equipment on trailers were used to 
show how grains and feeds can be brought from 
the field, dried, processed and delivered to the 
feed trough without manual labour. Materials- 
handling installations in dairy farming, poultry 
raising and livestock farming are bringing 
significant changes on some farms. For example, 
on a Kentucky farm, two persons now feed and 
milk seventy cows in an hour and a half with 
electric equipment. An Alabama poultry man 
saves 175 dollars a week in feed costs by using 
electricity to grind and mix feed for his laying 
flock of 10,000 ; he also uses electricity to inspect, 
grade and wash eggs. More than 400 vocational 
agriculture teachers attended workshops covering 
farmstead lighting, including actual design and 
installation of such systems. A farm water 
system programme continued with growing 
success. It 1s carried on as a co-operative effort 
by T.V.A., the distributors, State and county 
health agencies, and dealers and manufacturers of 
farm water systems equipment. In a period of 
five years, the proportion of farms having such 
systems has grown from less than one-quarter 
to more than one-half. In the research field, 
agricultural engineers of the Authority completed 
designs for a device to warm drinking water for 
poultry, an electrically heated plastic greenhouse 
and a sweet potato curing house, and farmers 
have begun using them. A Mississippi farmer 
who used the sweet potato curing house design 
reported a profit from it of about 1600 dollars. 


FERTILISER DEVELOPMENT 


Farmers throughout the United States for 
years have bought their fertiliser by the bag and 
wrestled it laboriously from warehouse to lorry 
to barn to hopper to field. In recent years 
farmers and the fertiliser industry have been 
watching something new on the horizon and 
viewing its rise in popularity with cautious 
optimism. They hope that in this new product 
science will have brought forth a new means of 
lightening the labour of putting their plant 
nutrients on the land. This hope is the out- 
growth of new developments in the field of 
liquid fertilisers. Many difficulties remain to be 
surmounted. High plant nutrient content, for 
example, is not as easily achieved in liquid as in 





solid fertiliser. But the challenge of these 
frontiers was the occupation of many scientists 
and engineers at the Muscle Shoals Fertiliser- 
Munitions Development Centre of the T.V.A. 
in the 1959 fiscal year. A pilot plant demon- 
stration of fertiliser technology held at the 
Centre featured a special presentation in the field 
of liquids. Nearly 400 persons attended, coming 
from industries, universities and governmental! 
organisations in thirty-six States and several 
foreign countries. 

Liquid fertiliser mixes were first used in 
California and in the past six or seven years 
have become popular in other parts of the 
country. It is estimated that about 300 plants 
are in operation, compared to 167 two years ago, 
but the total output is still relatively small. 
Liquid mixes amount to 5 per cent or less of the 
total U.S. mixed fertiliser production. T.V.A.’s 
work, started four years ago with a thorough 
survey of the industry, seeks to overcome two 
major problems : (1) the limited solubility of the 
raw materials generally used, which prevents 
production of high analysis and varied grades 
such as are produced in solid fertilisers, and 
(2) the high cost of raw materials. 

Phosphoric acid is the source of P,O, in prac- 
tically all liquid fertiliser production and is a 
relatively high-cost source of phosphate com- 
pared with that used in most solid fertilisers. 
[he development of superphosphoric acid by 
T.V.A., with its unusual properties, is one of the 
most important and versatile advancements in 
fertiliser technology to emerge from the Muscle 
Shoals Centre in recent years. Its high con- 
centration—76 per cent P,O,; as compared with 
54 per cent for regular acid—promises con- 
siderable savings in handling and shipping costs. 
Engineers believe that it will furnish a key in the 
‘break through” to higher analysis liquid 
fertilisers—and improved solid fertilisers as well 
~just as the T.V.A. ammoniator-granulator 
brought revolutionary advancement in the trend 
to the economical production of granular high- 
analysis solid mixtures several years ago. 

The new superphosphoric acid has proved to 
be an excellent raw material for producing 
high-analysis liquids. Combined with nitrogen 
and potassium materials, super acid provides 
the basic material for making products containing 
ten to fifteen more units of plant nutrient than 
liquids made from ordinary electric furnace acid. 
Several highly concentrated liquid base solutions 
were made in pilot plant operations and in the 
demonstration plant. The major liquid fertiliser 
produced was ammoniated superphosphoric acid, 
an 11-33-0 base solution (11 per cent nitrogen ; 


liquid fertiliser developments, and twenty-four 
royalty-free licences to use two processes have 
been granted to industrial concerns ; fourteen 
were on the process for producing high-analysis 
liquids from super acid and ten on the process 
using super acid with wet-process acid in making 
stable liquid fertilisers. T.V.A., as the sole 
supplier of the super acid in this country at 
present, has distributed nearly 2500 tons to 
manufacturers in order to enoourage its pro- 
duction and use in manufacture of improved 
fertilisers. 

The Central Farmers Fertiliser Company, of 
Chicago, began operation of a new electric 
furnace phosphorus plant at Georgetown, Idaho, 
in June ; the company relied heavily on T.V.A. 
for technical information and, at its request, 
production engineers from Muscle Shoals were 
on hand at the start-up of the plant. The plant 
produces phosphoric acid of slightly less con- 
centration than T.V.A. super acid and is using it 
in the manufacture of concentrated super- 
phosphate of 52 per cent P,O, grade. The 
Electric Reduction Company, Ltd., of Toronto, 
whose engineers investigated the T.V.A. process, 
is producing and distributing super acid in 
Canada. Several American companies have 
made test runs with the intention of marketing 
the super acid when demand justifies it. 

Laboratory studies were made to concentrate 
commercial wet-process phosphoric acid, which 
is less expensive to produce in most areas than 
electric furnace acid. Test showed that wet- 
process acid concentrated to about 70 per cent 
P,Q, was very similar to superphosphoric acid 
made by the electric furnace process and con- 
tained fewer solid impurities than ordinary 
wet-process acid. The construction of a pilot 
plant was started to continue study of the 
concentration step and to provide sutticient 
concentrate for testing its suitability in making 
high-analysis liquid and solid mixed fertilisers. 
Exploratory work was also done on high-analysis 
suspension fertilisers which, unlike clear liquid 
fertilisers, contain fine crystals and particles of 
impurities in suspension. They are more con- 
centrated than usual liquid fertilisers—grades 
as high as 14-14-14 were made—and probably 
will be more economical in cost in most areas. 
These promising new fluid fertilisers are now 
attracting Considerable attention in the industry. 


FUTURE DEVELOPMENT 
With the fiscal year 1959, the beginning of 
T.V.A.’s second quarter-century, it seems appro- 
priate to sight ahead and explore some of the 
opportunities, challenges and problems that the 
coming years will pre- 























10 — st st 10 sent. An adequate sup- 

T.V.A. AREA LOADS ply of electricity is basic 

9 EXCLUSIVE OF FEDERAL LOADS. . 9 to the full development 

P P and use of most of the 

other resources of a 

at 7¥F region. It must be 

E $ planned well ahead, for 

= 60 = capacity —e 
4 x m ~ Ss < 

x pronase 5% than ae tela 

% (EXCLUDING MEMPHIS) - facilities The | ing 

2 | MEMPHIS LOAD if acilities. he legisla- 

4 | 5 tion approved by Con- 

— | 13% gress shortly after the 

= ACTUAL —>— ESTIMATE end of the fiscal year, 

a authorising T.V.A. to 

issue revenue bonds to 

I} 41 finance additions to its 

— ; iS 8 ee a ee 0 power system, will en- 

1950 SI 52 53 54 SS 56 57 SB 59 60 6) 62 63 1964 able T.V.A. to plan 

CALENDAR YEARS ahead in an orderly 


Fig. 15—Growth of the power loads supplied by the T.V.A. system 


33 percent P,O; ; nopotash). The material does 
not crystallise even at freezing point. The highest 
comparable grade made by private industry is 
8-24-0. In addition to being used alone, the 
T.V.A. material was found to be valuable as an 
addition to wet-process acids to sequester 
impurities and produce clear liquids. 
Liquid fertiliser developments have been 


carried far enough at Muscle Shoals for industry 
to try them in commercial plants, and co-opera- 
tive assistance has been given to producers and 
dealers in connection with their problems. Four 
applications have been made for patents covering 


manner to meet the needs 
of the power consumers. 
The accompanying chart 
shows the actual growth of loads supplied 
with T.V.A. power, exclusive of Federal loads, 
from the beginning of calendar year 1950 
to fiscal year 1959, and the estimated growth 
to fiscal year 1964. As seen from the chart, 
in the Tennessee Valley the power require- 
ments of homes and farms, and businesses and 
industries, have been doubling on the average 
every six or seven years. This is equivalent to a 
rate of growth of about 12 per cent a year. 
Experience in the Tennessee Valley has demon- 
strated a potential in the demand for home and 
farm use of electricity which, from all signs, 
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Means a continued upward trend in the demands 
of these consumers. Industrial growth also will 
continue to require large amounts of additional 
power. The low-rate policy prescribed in the 
I.V.A. Act was reaffirmed in the revenue bond 
legislation, There is every reason to believe that 
past trends in electricity use in the area will 
continue as long as the low-rate policy remains 
in force. 

Jo-day the average annual domestic use per 
residential customer in the region is nearing 
s00UkKWh and twenty of the municipal distri- 
butors report averages on their systems in excess 
of 10,000kWh per customer. According to 
predictions, the national average domestic use 
of electricity is not expected to reach that level 
until 1975. With the many new uses of electricity 
that develop each year, and with the sharply 
increasing use for air-conditioning and heating, 
an average annual use of 20,000kWh per customer 
in the Valley region is not many years off. The 
nome heated and cooled by electricity, once a 
rarity, uses from 20,000kWh to 40,000kKWh a 
year. Farm use of electricity offers a field of 
development which has been barely tapped in 
view of the possibilities which lie ahead. Elec- 
trically operated materials-handling equipment, 
coupled with tractor power in the fields, can 
all but eliminate the hard manual labour of 
harvesting and handling feeds on dairy, poultry 
and livestock farms. Such equipment is begin- 
ning to make its appearance on the region's 
farms. Farm water systems are rapidly becoming 
more numerous ; where only a quarter of the 
farms had them five years ago, more than half 
the farm families have them to-day and the 
number is increasing rapidly. 

The meaning of such growth for T.V.A. is that 
for some years to come it will have to add 
approximately 1,000,000kW of generating capa- 
city annually to keep pace with the resulting 
power requirements. According to present 
estimates, the amount of investment required to 
meet increased loads will be about 175 million 
dollars in the fiscal year 1961 and 225 million 
dollars a year for the next few years. It is 
expected that about two-thirds of the investment 
funds will be provided from borrowings and the 
remainder from power earnings. The estimates 
of power requirements are made on the basis 
of continuing studies of the probable needs for 
each major class of service—municipal and 
co-operative systems, large industries, and 
Federal agencies. Reasonably accurate forecasts 
can be made for several years in advance ;_ they 
are revised as new data are obtained. The 
estimates assume a continued expansion of the 
economy of the region and of the country with a 
relatively high industrial production. 

Trends of load growth and seasonal variations 
are projected from past experience. Forecasts 
of power use by the residential and farm cus- 
tomers of the municipal and co-operative 
electric systems are based on a number of 
independent studies of factors which affect 
power use. - These include studies of growth in 
number of customers and past and future uses 
of electric appliances and their effect on power 
demand. The existing and prospective require- 
ments of commercial and industrial enterprises 
served by the municipal and _ co-operative 
systems are similarly reviewed and projected. 
The requirements of the few large Federal and 
industrial enterprises served directly by T.V.A. 
are forecast on the basis of the best individual 
information available. In addition, an allow- 
ance is made for continued expansion in this 
class of service ; the margin is necessary to 
keep ahead of probable growth in demands 
since power-consuming facilities can nearly 
always be constructed in only a fraction of the 
time required to build the generating plants and 
units to serve them. An amendment to the 
T.V.A. Act authorising the issuance of electric 
revenue bonds for power construction, which 
became effective on August 6, 1959, opened the 
way to the much needed expansion of generating 
capacity to meet power requirements over the 


next few years. It is expected that the bonds 
authorised under the amendment together with 
that part of the earnings that will be available 
for reinvestment will meet the Authority's 
needs for the next five or six years. 

Since the passage of the legislation, contracts 
have been let for two large steam-electric gener- 
ating units, one of them of 500,000kW, the other 
of 600,000kW capacity—the latter being the 
largest single unit to be installed anywhere in 
the world. It has been decided to make the 
600,000kW General Electric unit the initial 
installation in a plant to be built at Paradise, 
Kentucky, on the Green River adjacent to large 
coaltields. A contract for 65,000,000 tons of 
coal expected to supply the plant over a period 
of seventeen years has been concluded. A 
decision as to the location of the 500,000kW 
Brown Boveri unit has not yet been made. 
With the completion of these units, the installed 
capacity of the system will be increased from 
about 11,000,000kW at the end of fiscal year 
1959 to nearly 13,800,000kW in 1963. They 
will provide the system with sufficient capacity 
to meet power requirements up to the winter of 
1962-63. Other installations, however, must 
be started soon to meet power needs thereafter. 

While most of the new capacity must, of 
necessity, be in large, coal-burning steam- 
electric plants, other sources of power are 
being studied for the more distant future. The 
T.V.A. Staff is assisting the Atomic Energy 
Commission in investigating various reactor 
designs, including an experimental gas-cooled 
reactor project of about 25,000kKW capacity 
to be built at Oak Ridge. When nuclear plants 
become economically competitive with coal- 
burning plants, T.V.A. will doubtless design and 
build some nuclear plants. 

Although the major hydro-electric sites within 
the Tennessee River system have been developed, 
some possibilities remain for additional capacity. 
In fact, a number of minor undeveloped hydro- 
electric sites have been identified which might 
be developed economically in the future, par- 
ticularly where multiple-use dams are involved. 
One such project, Melton Hill, on the Clinch 
River below Norris Dam, has been recom- 
mended to the Congress for construction to 
provide 72,000kW of hydro-electric capacity 
and to extend the navigation channel on this 
tributary. Other possible projects would pro- 
vide combinations of flood control and power, 
or involve all three major purposes, including 
navigation. 

With the growth of traffic on the waterway, 
it is becoming clear that larger locks must be 
installed in a number of the mainstream dams. 
It is estimated that by 1975 between 20,000,000 
and 28,000,000 tons of freight will be moving 
annually on the waterway, compared with the 
present 12,000,000 tons a year. The construc- 
tion of the new large single-lift lock at Wilson 
Dam, placed in operation in November, 1959, 
removed the most serious existing bottleneck to 
navigation. Until then tows had to pass through 
three locks at Wilson. The completion of this 
project provides large locks through all three 
of the dams on the lower end of the river 
Kentucky, Pickwick Landing and Wilson. It is 
expected that traffic pressure will now exert 
itself on the locks next upstream. Studies for 
such a new large lock at Wheeler Dam, 154 miles 
upstream from Wilson, are now being made. It 
appears that new large locks also will be needed 
within the next several years at Guntersville 
and Hales Bar dams. This would provide 
large-lock navigation from the Ohio River to 
Chattanooga, Tennessee, 450 miles above the 
mouth of the Tennessee. It is still to be seen 
whether or not it would be economical to extend 
the large-lock system through Chickamauga, 
Watts Bar and Fort Loudoun dams to the head 
of navigation at Knoxville. 

Although a large amount of additional up- 
stream storage for flood control is not indicated, 
there are several local situations where flood 
control works are desirable. One is at Chatta- 


nooga, where a levee system is needed to provide 
full protection of the city against the maximum 
probable flood by supplementing the protection 
provided by the T.V.A. flood control system. 
Another area where protection is desirable is 
in the upper French Broad River valley, where a 
system of detention reservoirs and channel 
improvement would benefit the city of Asheville, 
North Carolina, and extensive areas of agricul- 
tural land upstream from the city. There are 
other areas and communities where protective 
works may be desirable. 

The growth of manufacturing in the T.V.A. 
area, as in the south-eastern part of the United 
States generally, has been affected by two 
important factors: (1) the whole American 
industrial economy was expanding ; and (2) the 
south-eastern area represented a kind of colonial 
or raw materials area where under-developed 
and under-used resources invited the develop- 
ment of industry. Industrial expansion has 
come in a period of transition in which the 
number of farms and farm employees has 
markedly declined. Much of the increased 
manufacturing activity in the region has come 
from the expansion of industries already in the 
Tennessee Valley ; this growth has just about 
equalled the growth in number of new works. 

The resource development activities of the 
Authority have contributed to the growth in 
industry as, for example, in the improvement of 
water transportation, ample supplies of electricity, 
and the improved use of soil, forest, and mineral 
resources which provide the basis for expansion. 
However, this expansion has not taken place at 
the expense of other areas where industry also 
has grown, and often with the help of the same 
kind of resource development activity carried 
on by the Federal Government through other 
agencies. New businesses have been formed by 
individuals and firms in the T.V.A. area and 
new branch plants of companies have been built. 
Such new enterprises have been attracted for the 
usual complex of reasons—nearness to markets, 
availability of raw materials, plentful labour 
supply, transportation and communication facil- 
ities, and others. Loosely made charges that 
low-cost power has lured industry away or 
* pirated *’ companies and works from other 
areas have collapsed when facts were faced. In 
view of the continued complaints, T.V.A. 
recently conducted a survey to discover the 
facts about the alleged migration of industry. 
During the nineteen years from 1940 to 1958, 
the survey indicated, twenty-five firms ceased 
operations in areas outside the T.V.A. region 
and moved into the region. They represented 
employment of 3800 people. During the same 
period, nine firms representing an employment 
of 2000 persons left the T.V.A. region for loca- 
tions elsewhere. The net gain of sixteen plants 
and 1800 employees was negligible in the total 
growth of industry in the region, where the 
number of workers in manufacturing plants, 
according to census figures, increased from 
175,000 to nearly 290,000 between 1939 and 
1954. 

Experiments with Low-Noise Antenna 

EXPERIMENTS are being carried out by Bell 
Telephone Laboratories, New York, with low- 
noise antenna and miaser-receiver systems as 
part of a study of the possibilities of an earth- 
based communication system using reflection 
from passive earth satellites. The receiving 
apparatus consists of a narrow-beam-width, 
highly-directional horn-reflector antenna with 
low noise pick-up, coupled with a low-noise 
travelling-wave maser that amplifies in one 
direction only. With the antenna pointed 
vertically upwards overall input temperatures of 
only 17-6 deg. K. (absolute) were observed at 
5-65kMc/s, representing the combined noise 
contribution of the sky, antenna and maser 
amplifier. Improvements now in hand indicate 
the feasibility of systems having an overall 
noise temperature of 7:5 deg. K. at 6kMc/s for 
reception near vertical. 
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TRAFFIC SIGNALLING 
830,728. June 25, 1958.—HyDRAULICALLY OPERATED 
Erectric Switch, N. Jacobsens Elektriske 
Verksted A/S, Géteborggt 38, Oslo, Norway. 

The present invention relates to hydraulically- 
operated electric switch devices, especially of the 
kind used for traffic registration but which may also 
be used in many other fields. In the upper drawing, 
showing a roadway installation, a concrete or asphalt 
paving A has a container B embedded therein which 
has the form of a flattened or oval steel tube. Through 
a substantially narrower tube C and a hose D of 
rubber or similar material the container is connected 
with a switch device E having two fixed contact pins 
F connected with an external circuit, not shown. The 
whole tube system is closed and filled with an elec- 
trically insulating liquid pressure medium such as 
petroleum or white spirit. As shown in the lower 
drawing the switch device is disposed in a housing G 
having the form of a bottle turned upside down. In 
the wall the two contact pins F are sealed in, or 
pass through the wall in some other liquid-tight 
manner. The movable part of the device consists of 
a piston H carrying at its top a contact disc J which 
is tiltably attached to the upper end of said piston 
which is, for this purpose, formed with a small round 
head. The piston is arranged with good clearance 
































in a cylinder which is open at both ends and 
threaded into the neck of the bottle-shaped housing. 
Through the rubber hose D the bottle is connected 
with the tube system. The clearance between the 
piston and the wall of the cylinder forms a by-pass 
for the pressure medium which will cause the pressure 
in the tube system B, C, D rapidly to equalise over 
the complete system, of which the housing G also 
forms a part, after a pressure wave has acted upon 
the piston and thereby closed the circuit through 
both contact pins and the contact disc. Thus impul- 
sive operation is obtained even when the operating 
pressure lasts for a long time, as when a vehicle 
comes to rest with its wheels on the detector. In 
order that the turbulence of the liquid shall be 
utilised to the maximum possible extent for lifting 
the piston, the piston has a varying cross section 
when seen in the axial direction, such as being formed 
like a screw, or, as illustrated, with ring-shaped 
corrugations of a sinusoidal contour. The closed 
tube system shown in the drawings is not completely 
filled with pressure medium, a gas bubble K being 
provided in the upper part of the bottle which 
absorbs the volume variations of the tube system 
and which is necessary for enabling the switch device 
to function correctly.—March 16, 1960. 


ELECTRIC TRACTION 


831,083. August 7, 1956.—IMPROVEMENTS TO TRAC- 
TION VEHICLES WITH AXLE-HUNG Motors, 
Metropolitan-Vickers Electrical Company, Ltd., 
St. Paul’s Corner, 1-3, St. Paul’s Churchyard, 
London, E.C.4. (Inventor : Frank Whyman.) 

In some quill-drive constructions the coupling 
between quill and axle is achieved by rubber pads in 
shear or compression or a combination of both. 

Such systems have the difficulty that the rubber may 

sometimes become permanently deformed, thus 

causing the bearings to run somewhat eccentrically. 





This urdesirable condition is aggravated as the 
rotational speed of the axle increases. It is an 
object of this invention to reduce such difficulties by 
providing a construction which normally maintains 
the axle and a surrounding hollow shaft supporting 
the motor substantially concentric with each other 
unless a momentary impact on the wheels produces a 
force sufficient to displace the shaft and axle momen- 
tarily from their concentric relationship. Referring 
to the drawings, the wheel axle A carries at each end 
a wheel B, the hub or centre portion C of which is 
formed on its inside face with a circumferential 
flange D, providing a slightly conical surface E facing 
radially inwardly. The axle is surrounded between 
the wheels by a hollow quill shaft F which supports 
in suspension bearings G an axle-hung traction motor 
part of the yoke of which is indicated at H. The 





\ ek ae 


No. 831,083 


quill shaft carries adjacent the wheel a spider structure 
J. The legs of the spider serve as radial guides for 
bearing members K, formed with arcuate inwardly 
facing surfaces L which match and are normally held 
in engagement with a facing circumferential surface 
on the spider. Members K are also formed with 
arcuate outwardly facing surfaces M between which 
and the flange surfaces E on the wheel centre are 
interposed resilient pads N of rubber or other suitable 
material. These pads are normally held in com- 
pression by the action of wedge-shaped segmental 
liners P, the outer surfaces of which bear on the 
conical flange surfaces on the wheel centre. When 
the bolts Q are tightened on assembly of the parts, 
the segmental wedge-shaped liners act through the 
pads to urge the inner surfaces of the bearing members 
K into firm engagement with the facing spider surface, 
giving the required compression to the pads N in 
doing so. The inside face of the wheel centre is also 
formed with arcuate projections R located between 
the legs of the spider. Each of these projections 
protrudes under lips on the adjacent bearing members 
at each side of the projection, radially inward move- 
ment of the bearing members with respect to the 
wheel being thereby restricted. With no vertical 
loading on the quill the precompressed pads N hold 
the bearing members K against the surface S of the 
spider and the quill runs concentrically with the 
axle. Any downward load on the quill tending to 
displace it from the concentric position results in 
compressing the lower pads N and extending the upper 
ones. For loading higher than the critical value, the 
upper bearing members K will remain suspended on 
the projections R, engaging them while the associated 
spider legs slide past them as the spider descends, 
taking with it the lower bearing members K and 
also those then occupying lateral positions. This 
digplacement of the spider continues until the load is 
balanced by the compressive forces produced in the 
lower pads N and the shear forces produced in the 
lateral pads.—March 23, 1960. 


ELECTRICAL ENGINEERING 


831,794. September 4, 1956.—ELecTRICAL TURBO- 
GENERATORS, Metropolitan-Vickers Electrical 
Company, Ltd., St. Paul’s Corner, 1-3, St. 
Paul’s Churchyard, London, E.C.4. (Inventors : 
William Norman Kilner and Joseph Tudge.) 

The requirements of turbo-alternators have 
recently tended towards increased outputs and since 
the physical dimensions of these machines cannot, 
in many cases, be conveniently increased, it has been 


necessary to increase the current loading on the 
conductors. As the collector rings are located out- 
side the casing of the machine increasing their current 
carrying capacity does not present an undue diffi- 
culty. However, the leads between the collector 
rings and the rotor winding have to pass between the 
collector rings outside the casing and the rotor 
winding within the casing, which, in the case ot 
hydrogen cooled machines, forms a gas seal with 
the shaft. In view of this it has been normal practice 
to pass the leads along bores within the actual shaft 
It follows, however, that with such constructions the 
current density is liable to be limited by the tem- 
perature rise in the leads. In the arrangement of 
this invention as shown in the drawing, A is the 
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rotor body and B the shaft end. References C, D 
indicate the two collector rings respectively. Shroud 
rings E, F form gastight annular inlet gas chambers. 
The collector lead G electrically connects the col- 
lector ring D to the first turn of the rotor winding. 
In the arrangement shown in the drawing the lead 
is located in an axially drilied hole H in the shaft 
end. The leads are of a hollow construction form- 
ing a central duct J, the inlet end of which com- 
municates with the annular inlet chamber K. Gas 
is admitted to the chambers feeding the col- 
lector leads from axial bores L and M which are 
fed with cooling gas from inside the machine case 
through holes R, S, preferably on the pressure side 
of propeller fan M. The inlet bores are connected 
with the annular chambers through ports N, P. 
Cooling gas passing along the duct J in the lead G 
discharges into the recess Q which is open to the 
annular gap between rotor and stator. Collector 
ring C is similarly connected with a turn at the 
opposite end of the winding by a hollow conductor 
in a duct diametrically opposite to duct H.—March 
30, 1960. 


831,333. May 17, 1956.—CoLLecror BrusH Gear, 
Minister of Supply, London. (Inventor : 
Arthur Thomas Backlog.) 

The present invention is concerned with providing 
electrical brush gear for dynamo electric machines 
of which the brush is capable of following the com- 
mutator profile at high speeds. A preferred form is 
shown in the diagram, wherein the brush gear com- 
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prises a spring A having cantilever spring arms B, 
and a thin beryllium-copper strip C secured at its 
ends to the ends of the arms ind carrying a carbon 
brush D. The spring is secured to an electrically 
insulating mounting block E which is adjustably 
secured to the casing of a dynamo electric machine 
by screws F. The arms B apply tension to the strip 
C and the brush gear is set up in the position shown 
by adjustment of the block EF on the machine casing 
(not shown), so that the brush is in contact with a 
commutator G and the strip is deflected from the 
straight position. It will be seen, therefore, that the 
tension in the strip urges the brush into contact 
with the commutator. Furthermore, movement of 
the ends of the arms to which the strip is secured 
resulting from any up and down movement of the 
brush will be small compared with the actual brush 
movement. It is for this reason that the connecting 
tag H is located at one end of the strip C. Thus the 
momentum of the brush and associated mounting 
following contact with a “ high’’ commutator seg- 
ment is low compared with the more normal spring type 
of brush mounting and the tendency of the brush to 
remain out of contact with the commutator follow- 
ing contact with a high segment is greatly reduced. 
Provision may also be made for adjusting the arms 
B relative to one another so that the position of the 
brush may be adjusted for varying speeds of the 
commutator.—_-March 30, 1960. 


Catalogues and Brochures 


G. anp J. Weir, Ltd., Cathcart, Glasgow, S.4.—lIllustrated 
booklets dealing with sea water distillation plant. 

MIDLAND SiLicones, Lid., 68, Knightsbridge, London, S.W.1 
—Technica! booklet describing the engineering applications of 
Silicone fluids. 

On Burner Components, Ltd., Vines Lane, Droitwich. 
1960 Catalogue listing a range of automatic heating components 
and accessories. 

J. P. Sanpers AND Co. (TruTOOLS), Ltd., 
Road, Croydon, Surrey.—lIllustrated leaflet 
“ Parometer,’’ a parallel comparator. 

METALLECTRIC FuRNACES, Ltd., Resistance Furnace Division 
Cornwall Road, Smethwick, 40, Staffs.—Leaflet No. M.10A 
entitled ** Vitrous Enamelling Equipment.’ 

E.M.O. INSTRUMENTATION, Ltd., Western Road, Bracknell, 
Berks.—-Revised catalogue containing descriptions, specifications, 
applications, dimensions and performance data for standard 
E.M.O. precision bearings. 

NIAGARA ScrREENS (GREAT BRITAIN), Ltd., Straysfield Road, 
Clay Hill, Enfield.—Leafiet C.1 giving details of screens used 
in the coal industry. Leaflet RS illustrating and describing 
equipment for use in oil fields 


15A, Campbell 
describing the 


CAWKELL RESEARCH AND ELectronics, Ltd., Scotts Road, 
Southall, Middlesex.—Leafiet describing a transient storage 
oscilloscope, the “ Remscope The leatiet gives details of the 
method of operation, and describes the principle of the storage 
tube. 

THe Generat Exvicrric Company, Lid., Magnet House, 
Kingsway, London, W.C.2.—The M.O. Valve Company, Lid. 
(a subsidiary of The General Electric Company, Lid.) 1960 
edition of its catalogue of G.E.C. valves and cathode ray tubes 
for industry Several hundred devices are listed under some 
twenty main groups 


RANK-XeRoX, Ltd., 33-41, Mortimer Street, London, W.1 
A sixteen-page booklet describing some of the applications of 
manually-operated xerographic equipment The production of 
offset litho plates, dyeline masters, spirit masters, and direct 
copies is explained, and the uses of the equipment in the print 
department, for office duplicating, drawing office work, library 
systems and filing are described 


W. anp T. Avery, Lid., Soho Foundry, Birmingham, 40 
Illustrated brochure entitled “How Avery Helps Industry’ 
describing some applications of the “ Avery "’ electronic switch, 
which provides a means whereby operation of a scale will auto- 
matically energise or de-energise an external circuit to control 
any mechanism normally operated by electricity or by electro- 
pneumatics. Many examples of scientific and controlled weighing 
are illustrated in the brochure 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of havng 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In ail cases the TIME and PLACE at which the meeting 


is to be heid should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Twes., April 26.—East Kent BRANCH : County Hotel, Canter- 
bury, “* Electricity in Agriculture,”’ J. Cowan, 8 p.m. ye Oxrorp 
AND Districts BRANCH Employment Exchange, Oxford, 
* Crime Prevention and Lighting,” 8 p.m 

Thurs., April 28.—SouTH LONDON BRANCH : Greyhound Hotel, 
High Street, Croydon, Surrey, ** Static Electricity in Industry,” 
S. J. Emerson, 8 p.m. 

Fri., April 29.—CoveNTRY AND District 
Coventry Telephone Exchange, 7.30 p.m. 


BRITISH COMPUTER SOCIETY 

Thurs., April 28.—BeLrast BRANCH: 29, 

Belfast, Annual General Meeting, 7.15 p.m. ye SourH WALES 

AND MONMOUTHSHIRE BRANCH: Smal! Shandon Lecture 

Theatre, University College, Cardiff, Symposium on “ Auto 
Codes,"’ 6.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Fri. and Sat., April 29 and 30.—Gleneagles, Scotiand, 1960 Scot- 
tish Conference on “‘ Management Problems in an Expanding 
Economy.”’ 

BRITIGH INSTITUTION OF RADIO ENGINEERS 

Wed., April 27.—LONDON BRANCH : London School of Hygiene 


and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ Electronics in Oceanography,’’ M. J. Tucker, 6.30 


BRANCH Visit to 


University Square, 


mM. 
Neve. Apri! 28.—ScottisH Section : Institution of Engineers 


and Shipbuilders, 39, Elmbank Crescent, Glasgow, Annual 
Genera! Meeting, and Technica! Films, 6.30 p.m 

Fri., April 29.—SoUTH MIDLANDS SECTION : North Gloucester- 
shire Technical College, Cheltenham, “‘ The Application of 
Semiconductor Devices in Power Supplies," D. D. Jones 
and Annua! General Meeting, 7 p.m 


BRITISH INTERPLANETARY SOCIETY 


Thurs., April 28.—Hoare Memorial Hall, Church House, London, 
S.W.1, “‘ High Altitude Chambers and Pressure Suits,"’ E 
Stull, 7 p.m 


CEMENT AND CONCRETE ASSOCIATION 


Wed., April 27.—Building Centre, 26, Store Street, London, 
W.C.1, “* Pyrodeck Roof Construction,”’ 12.45 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Tues., April 26.—ScorrisH REGION : Douglas Hotel, Galashiels 
Films on ** Atomisation "’ and “* Clean Air Act,”’ followed by a 
Discussion on “* Modern Methods of Oil Firing,’’ opened by 
R. A. Dunlop, 10.30 a.m., and Discussion on ** The Utilisation 
of Smal! Coals,’ opened by R. Cleland, 2 p.m. yy NoRTH 
WESTERN REGION: Engineers’ Club, Manchester, ‘* The 
Working of the Clean Air Act Over the Past Twelve Months,’ 
J. E. Richards, 2.30 p.m. 

Thurs., April 28.—WESTERN REGION Park Hotel, Cardiff, 
“Research Towards Improving Mechanisation and Auto- 
matic Control in Industrial Coal-Fired Boilerhouses,’’ G. G 
Thurlow, 10.30 a.m. 


ILLUMINATING ENGINEERING SOCIETY 
Mon., April 25.—-BIRMINGHAM CENTRE Regent House, St 
Philip's Place, Colmore Row, Birmingham, Film Show, 
6 p.m. wy Leicester Centre: Demonstration Theatre, East 
Midlands Electricity Board, Charles Street, Leicester, Annual 
General Meeting, 7 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 

Wed., April 27.—LONDON BRANCH: Constitutional Club, 
Northumberland Avenue, London, W.C.2, Annual Genera! 
Meeting, and ** Foundry Coke—Production and Utilization, 
J. P. Graham, and L. W. Bolton, 7 p.m. 4% SOUTHAMPTON 
Section : Technical College, St. Mary's Street, Southampton, 
Annual General Meeting, and Lecture and Film on “ Dust 
Extraction and Dressing,’’ W. B. Lawrie, 7.30 p.m. 


INSTITUTE OF FUEL 

Wed., April 27.-LONDON BRANCH : Institution of Civil Engineers, 
Great George Street, London, S.W.1, Presidential Address 
5.30 p.m. 

Thurs., April 28.—-LONDON BRANCH Connaught Rooms 
London, W.C.2, Annual General Meeting, 11.30 a.m. y& East 
MIDLAND SECTION : Gas Showrooms Lecture Theatre, Not- 
tingham, Annual General Meeting, and * Nuclear Power 
The New Power Stations,’’ G. T. Shepherd, 6.15 p.m 


INSTITUTE OF MARINE ENGINEERS 


Mon., April 25.—West OF ENGLAND SECTION : Small Engineer 
ing Lecture Theatre, The University, University Walk, Bristol 
8, Films, ** An Introduction to the Heat Engine’’; * British 
Adventure,”’ and ** Journey from the East,’’ 7 30 p.m 

Tues., April 26—The Memorial Building, 76, Mark 
London, E.C,3, Annual General Meeting, 5.30 p.m 


INSTITUTE OF METALS 
Wed., April 27.--MeTAL Puysics COMMITTEE 17, Belgrave 
Square, London, S.W.1, ‘ Deformation and Fracture of 
lonic Crystals,’’ J. Washburn, 6.30 p.m 


INSTITUTE OF NAVIGATION 


To-day, April 22.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, ** The Economics of Ship Routing,’’ 
G. L. Hansenn and R. W. James, 5.15 p.m 


Lane 


INSTITUTE OF SHEET METAL ENGINEERING 


Tues., April 26.—SouTH-West BRANCH : Department of Engin- 
eering, The University, Bristol, Forum, ‘ Future Develop- 
ments in the Steel Industry,’ 7 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Tues., April 26.—-Great George Street, Westminster, London 
S.W.1, ‘* Design, Fabrication and Erection of the Ganga 
Bridge,’ S. G. Savarkar, S. Turley, J. Williams and R. J. ¢ 
Tweed, 5.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, April 22.EDUCATION Discussion CIRCLE : Savoy Place, 
London, W.C.2, Discussion on * Broadening University 
Courses,’’ opened by H. E. M. Barlow, 6 p.m. %& NorTH 
STAFFORDSHIRE SUB-CENTRE Duncan Hall, Stone, “* The 
Application of Transistors to Line Communication Equip- 
ment,”’ H. T. Prior, D. J. R. Chapman and A. A. M. White- 
head, 7 p.m. 

Mon., April 25.—LONDON GRADUATE AND STUDENT SECTION 
Savoy Place, London, W.C.2, “A Survey of Microwave 
Techniques for the Transmission of Speech and Vision,” 
K. C. Kao, 6.30 p.m. ye SOUTH MIDLAND ELECTRONICS 
AND MEASUREMENT GROUP : James Watt Memorial Institute, 
Birmingham, “* The Challenge of the Propagation Medium 
to the Radio Engineer,’’ G. Millington, 6 p.m. 

Tues., April 26.—MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, ‘“‘ An Experimental Transistor-Con- 
trolled Component Selection and Testing Machine,’’ T. C. 
Cardwell, J. R. W. Smith and G. H. King, 5.30 p.m. 4 NortH 
MIDLAND UTILISATION GROUP: Leeds and County Conser- 
vative Club, South Parade, Leeds, 1, “Silicone Electrical 
Insulation,’’ J. H. Davis, 6.30 p.m. 

Wed., April 27.—ELECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, “‘ Henri de France Colour 
Television System,’’ R. Chaste and P. Cassagne, 5.30 p.m. 
%& SHEFFIELD SuB-CENTRE : Royal Hotel, Cleethorpes Road. 
Grimsby, Second Hunter Memorial Lecture, “ The Protection 
of Electrical Systems,’’ H. G. Bell, 7 p.m 

Thurs., April 28.—ORDINARY MEETING : Savoy Place, London, 
W.C.2, “Radar Observations of Birds and ‘ Angels,’’’ E 
Eastwood, 5.30 p.m. 

Fri., April 29.—SOUTH MIDLAND EDUCATION DISCUSSION CIRCLE : 
College of Technology, Gosta Green, Birmingham, Discussion 
on “ The Generalized Analysis of Electrical Machines,”’ 
opened by J. G. Henderson, 6 p.m. ye NorTH EASTERN 
GRADUATE AND STUDENT SECTION : Grey Hall, King’s College, 
Newcastle upon Tyne, 1, Annual General Meeting and Film 
Show, 6.30 p.m. 

Sat., April 30.—LONDON GRADUATE AND STUDENT SECTION 
Visit to Bankside Power Station, London, S.E.1, 10.30 a.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Wed., April 27.—Midland Hotel, Bradford, Films, ‘ From 
Strength to Strength,"’ and “‘ 1000 Miles in Fourteen Hours,”’ 
7.30 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Tues., April 26.—GENERAL MEETING : Lecture Hall, Institution 
of Mechanical Engineers, 1. Birdcage Walk, Westminster. 
London, S.W.1, “* Steel Wheels and Tyres,”’ C. F. Ryan and 
B. B. Hundy, 5.30 p.m. 
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INSTITUTION OF MECHANICAL ENGINEERS 
Mon., April 25..-INDUSTRIAL 
PRODUCTION Group - 


ADMINISTRATION AND ENGINEERING 
Birdcage Walk, Westminster 
London, S.W.1, Discussion on ** A Comparison of Anglo- 
American Productivity Figures,’ 6 p.m %*% MIDLAND 
GRADUATES’ SECTION : Engineering Centre, Stephenson Place. 
Birmingham, “ Problems of Erosion and Corrosion in Wet 
Dust Extraction Plant,’’ A. B. Arnison, and “ Marine Light- 
house Design and Construction,”’ J. A. Fletcher, 7 p.m 

Tues April 26-—-LONDON GRADUATES’ SECTION: Visit to 
E.M.1., Ltd., Hayes, 2 p.m 

Wed., April 27.—-LONDON BRANCH: 1, Birdcage Walk, West- 
minster, London, S.W.1, Annual Meeting and Film Show 
“The Rival World,’ 6 p.m. ye Western A.D. CENTRE 
Royal Hotel Bristol, * Car Engines,’’ S. S. Tresilian, 6.45 p.m 
ye Eastern Grapuates’ Section: Visit to British Timken, 

_Duston, Northampton, 7 p.m. 

Thurs., April 28.—LONDON GRADUATES’ SECTION 1, Birdcage 
Walk, Westminster, London, S.W.1, * Papermaking ee 
Davies, 6.30 p.m 

Fri., April 29.—Coventry Grapuates’ A.D 
to Coventry Climax Engines, Ltd., 6 p.m 


INSTITUTION OF PLANT ENGINEERS 


Mon., April 25.—-West AND East YORKSHIRE BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds, 
* The Yorkshire Motorway,” J. Michie, and Film, 7.30 p.m. 

Tues., April 26..-SoUTH WALES BRANCH : South Wales Institute 
of Engineers, Park Place, Cardiff, ‘* Heating and Air Treat- 
ment in Industry,’’ A. A. Field, 7.30 p.m 

Thurs., April 28.--MERSEYSIDE AND NoRTH WALES BRANCH 
The Blossoms, Chester, ** Selection of Pumps,”’ 7.15 p.m 
%& SHEFFIELD AND District BRANCH : Grand Hotel, Sheftield, 
** Mechanical Principles of Quarrying Equipment K. Hol- 
land, 7.30 p.m 

Fri., April 29.—BiRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, * Materials Handling—Fork Trucks, 
&c., Maintenance and Repairs,”’ 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
Sat., April 23.—NoORTtH MIDLANDS REGION: Welfare Hall, 
Rolls-Royce, Ltd., Derby, One-day conference, ** The Pro- 
duction Engineer in a Changing Economy,”’ 9.30 a.m 
Mon., April 25.—NORTH WESTERN REGION : Great Hall, Man 
chester College of Science and Technology, Sackville Street 
Manchester, ** Recent Developments in the Design and Con- 
struction of Ships,’’ R. V. Turner, 6.30 p.m 


INSTITUTION OF WATER ENGINEERS 
Wed., April 27.- SOUTH EASTERN SECTION : Institution of Civil 
Engineers, Great George Street, London, S.W.1, Annual 
General Meeting and Two Papers, 2.30 p.m 


JUNIOR INSTITUTION OF ENGINEERS 
Fri., April 29.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, “A Journey from Venice to Dubrovnik 
G. V. Rickards, 7 p.m. 


NORTH COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS 
Mon., April 25.—Lecture Theatre, Mining Institute, Neville 
Hall, Newcastle upon Tyne, * The Responsibilities of a 
Company Director,’ J. R. Mackay, 6.15 p.m 


CENTRE Visit 


PLASTICS INSTITUTE 


Sat., April 23.—-SOUTHERN SECTION : Visit to Southampton Gas 

Works, 2.30 p.m 

Fri., April 29..—MIDLANDS SECTION: James Watt 
Institute, Great Charles Street, Birmingham, 3, 
Preform Moulding,”’ A. Lewin, 6.30 p.m 


REINFORCED CONCRETE ASSOCIATION 
Fri., April 29.—West oF ENGLAND BRANCH New School ot 
Engineering, The University, Bristol, ** Precasting in Concrete 
Framed Construction,’ J. F. Greinig and R. C. Westbrook, 
6 p.m 


Memorial 
* Fibre Resin 


ROYAL AERONAUTICAL SOCIETY 


To-day, April 22.—AGRICULTURAL AVIATION Group 
4, Hamilton Place, London, W.1, Discussion on 


7 


Training,”’ 7 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


To-day, April 22.—-CoRROSION Group EDUCATION PANEL 14 
Belgrave Square, London, S.W.1, Conference on * Teaching 


Corrosion Science to Engineers,” 11 a.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 
Tues., April 26.—CONTROL SECTION : Manson House, 26, Port- 
land Place, London, W.1, Annual General Meeting, and 
“Some Recent Advances in Industrial Electrical Control 
Techniques,’ T. E. Barany, 6.15 p.m 


WORK STUDY SOCIETY 


To-day to Sun., April 22 to 24 
super-Mare, Working Conference on 
Management.”’ 


Library. 
* Pilot 


Grand Atlantic Hotel, Weston- 
** Measurement and 


Advanced Engineering Courses 


The Design of High Voltage Transmission Systems. 
or DuRHAM, KING’s COLLEGE DEPARTMENT OF EXTRA-MURAL 


UNIVERSITY 


Stupies, Chemistry Lecture Theatre No. 1, College Walk, 
King’s College, Newcastle upon Tyne. A course of six lectures : 
Monday, April 25, 6.15 p.m, Hypothesis; Monday, May 2, 
6.15 p.m., Synthesis ; Monday, May 9, 6.15 p.m., Analysis ; 
Monday, May 16, 6.15 p.m., Characteristics of Main Equip- 
ment; Monday, May 23, 6.15 p.m., Protection, Control 
and Communication ; Friday, May 27, 6.15 p.m., System 
Performance and Operation. Fee £1. 

Compact High Performance Heat Transfer Surfaces. Nortn- 
AMPTON COLLEGE OF ADVANCED TECHNOLOGY, St. John Street 
London, E.C.1. Two lectures by Professor W. Kays, Wednes- 
day, April 27, and Wednesday, May 4, at 7 p.m. Fee 10s 

Nuclear Power Plant Design. NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY, St. John Street, London, E.C.1 
A short course, intended to give a general survey of those 
sciences and technologies which are necessary in the design 
of nuclear power plant and to review the special problems 
associated with this design. The emphasis will generally be 
upon the nuclear-powered electric generating station, but 
mention is made of marine applications. The course, which 
runs from Monday, May 2 to Friday, May 13, will be con- 
ducted in conjunction with Atomic Power Constructions, Ltd., 
and Babcock and Wilcox, Ltd. Fee, twenty guineas. 

The Forecasting and Scheduling of Production. THe UNiversity 
OF BIRMINGHAM, INSTITUTE FOR ENGINEERING PRODUCTION, 
** Southfield,’’ 16, Norfolk Road, Edgbaston, Birmingham, 15 
The course is intended to assist companies attempting to 
anticipate changes in the level of demand for their products 
in order to schedule production at a more even rate. The 
need for forecasting is first considered and techniques of fore- 
casting are dealt with in detail, together with systems of 
making and modifying schedules from this information. 
The course will be held from May 16 to 20. Inclusive charge 
thirty-five guineas (resident), thirty guineas (non-resident), 
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30ft. diam., design 
pressure 40 p.s Mm 
% 


(ST. HELENS) LTD 


BOLD IRON WORKS, ST. HELENS JUNCTION, LANCS. 
Telephone: ST. HELENS 7363 


specialists in the manufacture of 


OIL & PETROLEUM PLANT 


design pressure 250 ate NEILL HAMMOND TUBE-SEAL 
FLOATING ROOF TANKS 


NEILL HAMMOND ‘DIALIFT’ TANKS 


CONE-ROOF, RECTANGULAR & 
COMPARTMENTED TANKS 


PRESSURE STORAGE SPHERES 
































“Varec’”’ Tank and Vessel Fittings. Pulse 
Code and Potentiometric Remote Indi- 
cation of Tank Level and Temperature. 
Fractionating Towers, Condensers, Heat 
Exchangers, Pressure and Special Service 


Vessels. 
é 2 _ 
wiithes ‘ a 
RTD EGET SSI IS VR 
London Office: 38 VICTORIA STREET, S.W.1 Tel: ABBey 5343 
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VALVES BY CRANE 


The new plant of The International 
Synthetic Rubber Company Ltd. at 
Hythe on Southampton Water is now in 













production in a big way. Once again 
Crane valves are playing an important 
part. The illustration /eff shows the 








recovery building, where the steam lines 






to the Styrene Strippers have been fitted 
with Crane 12 inch, 10 inch and 6 inch 






cast steel gate valves. In the adminis- 





trative buildings too, Crane equipment 






is used, the central heating and domestic 






| geiaj: Meee 7 installations being very largely fitted 
Al a " i he with Crane Bronze Globe and Gate 
a 4 Valves. More and more industries are 









discovering that the name of Crane is 






synonymous with dependability. | One of the valves used~the 47X in | 
| cast steel, with end connections to 
| British as well as American Stand- 


ie — - we | ards.Can be trimmed to suit a variety 
INSTALLING ENGINEERS: | ofsetvices for high and low preseives 
Matthew Hall & Co. Ltd., London 








and temperatures 





CRANE 


VALVES OF BRONZE, CAST IRON & STEEL 








CRANE LTD. [5-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH _ Branches; Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester 
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REGENERATIVE CONDENSERS 


for SKELTON GRANGE ‘“B” 


Merz & McLellan, Consulting Engineers 


This is the first of four Weir Regenerative Condensers for 
the 120 MW Turbo-alternators at the C.E.G.B. Skelton 
Grange ‘‘B'’ Power Station. Each shell is 25 ft. 9 in. 
long and 14 ft. in diameter, and the total cooling area 
is 85,000 sq. ft (over 60 miles of tubing !). 


Highest Vacuum obtainable under given 


working conditions. 


Condensate delivered at temperature 
corresponding to the vacuum — 
minimum temperature drop — 
highest thermal efficiency. 


“oN By oe Se 
Ee = ee 
A half of one of the shells leaving the Works. 


Condensate thoroughly de-aerated. 
Any air is efficiently cooled. 


Also Manufactured under licence for marine service by the leading shipbuilders. 


G. & J. WEIR LTD., CATHCART + GLASGOW S4 
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Justa titk/ 


Alson Patent Clip Joint and Universal Bend 


What’s Alfred Allen got |~“— 1, 


Crane Skips 


alanine aca ——— oindiloah } 


th at you co u Id d Oo with ? Heaters, Coolers, Cyclones, Shells and Stacks a a 
Hoppers and Chutes 
v 
v 
WA 






























We produce everything listed — and more. What’s been ticked is Light Railway Equipment 





most likely to interest you. But maybe you could add a few more Platework and Fabrications 





= — 


ticks. Or cross out some. The important thing is that whatever Stee! Butt-Welded Pipe nail Specials 








enquiries you send us, we'll gladly submit a quotation. Your Steel Pallets 





2r and instructions will be executed explicitly. Accurately. a 

orde ceiicinans eee ae si Steel Ventilation Ducting 

Efficiently. That’s the way Alfred Allen work, That’s what we’ve SY 
Tanks and Vessels (Lioyds approved) 




















got a reputation for. 


LN ALFRED ALLEN ee” aedeceie  eiaiesitd 
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Harris -Walton 


TWO WOODS LANE - QUARRY BANK ~- BRIERLEY HILL ~- STAFFS 


Telephone: BRIERLEY HILL 77541-2-3 ; Telegrams: “‘LIFTWELL, BRIERLEY HILL’’ 















Chain Slings 


Load Binders 







Wire Grips 






& Sockets 
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You may not wish to separate the sheep 
from the goats, but you will at some time 
need really efficient filtration plant. This 
surely is a job for Aerox, whose comprehensive 
range includes filters for working pressures 
of up to 7,000 p.s.i. Aerox Filters are 
effective because they incorporate elements 
made from porous ceramic media of our 
own manufacture, in a range of carefully 
controlled pore sizes. 

Incidentally, the illustration reminds us 
that there are grades of Aerox porous 
ceramic material to withstand high degrees 
of thermal and physical shock. 

All the technical literature you need is 
available. Please write 


LEADERS IN A SPECIALISED FIELD 


AEROX LIMITED 


Ceramic Works, Hillington, Glasgow, SW2. 
Telephone: Halfway 4615/6. 
Engineering Works: Chalford, Stroud, Glos. 
Telephone: Briscombe 3085. 
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FUEL 
EFFICIENCY 
& POWER 


FOR INDUSTRY 


EXHIBITION 


27th April- 6th May, 1960 


GRAND HALL 


OLYMPIA 


LONDON 


The 1960 Fuel Efficiency & Power for Industry Exhibition will 
be the largest display of fuel and power-saving equipment ever to 
be shown. Nearly 150 exhibitors will demonstrate the widest 
possible range of fuel efficiency and power-saving equipment, 
including the following : 


@ Every conceivable type of Steam Raising Plant 

@ Economisers @ Automatic Control Gear 

@ Steam Distribution Accessories @ Evaporators 

@ Instrumentation 

@ Liquid Fuel and Coal Firing Equipment 

@ Coal and Ash Handling @ Oil Storage 

@ Gas and Electric Furnaces 

@ Retractory and Insulating Materials @ Gas Producers 
@ High and Medium Pressure Hot Water Boilers 

@ Industrial Fuels 

@ Nuclear Power and many other types of equipment 
associated with Efficiency in the generation and utilisation 
of Heat and Power 


This is, therefore, an opportunity for you to see all the latest 
developments and equipment associated with Fuel Efficiency and 
Power for Industry. 

An important series of Technical Conferences will take place during 
the Exhibition in the Conference Hall. A programme of Technical 
Sessions is now available. 


For full details please write to the Organisers: 


Provincial Exhibitions Ltd. 
CITY HALL, DEANSGATE, MANCHESTER, 3 
(In association with F. W. BRIDGES & SONS LTD.) 
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Basic Open-Hearth and 
Electric-Arc Furnace Steels, 

Carbon, Case-Hardening, Forging, 
Bright-drawing, Machining, Free-cutting 
and Alloy steeis to all specifications. 
Sections, Flats, Rounds, Squares, 


ROUND OAK STEEL WORKS LIMITED 


Brierley Hill, Staffordshire 


ALSO AT: LONDON - MANCHESTER - SHEFFIELD 


A ® COMPANY 
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‘CONTAINERISATION’ 


A NEW DEVELOPMENT 
IN MATERIALS HANDLING 


The entire waste and by-products of a major industrial plant and 
many materials can be handled by one man—the driver/operator of a 
Dempster-Dumpster vehicle—and a series of containers strategically 
located throughout the plant. Containers are designed to suit every 
type of application in sizes up to 15 cu. yards capacity with weight 
lifts of from 6,000 — 38,000 Ibs. 

If you have a waste or materials handling problem why not ask for a 
survey to be made without obligation. 16 mm. sound films also 
available by arrangement, 


TILT TYPES 











Illustrated above is the type LFW. The assembly with 
hydraulic operation is mounted on a standard chassis. 
eee This will handle tilt type and drop bottom containers. 
TYPELFW. ee The illustrations below feature the type GRD which again 
) handles both tilt type and drop bottom containers with a 
fork lift specifically designed for high dumping. 


DROP BOTTOM TYPES 


ie 


aw =] 
1! i SS>> 
= }} ‘ 
JA Noose ~~ - 
y 


oi ia — AR -—_— 
! Hye aaa eS 5 
‘ }} “ Sd + ; : 





For large scale bulk collection and movement, the 
Dempster ‘Dinosaur’ is capable of picking up or setting 
down bodies of up to 40 cu. yards capacity. There are also 
the Dumpmaster self-loading vehicles with compaction of 
up to 3:1 and nominal compacted body capacities of 
between 18 and 30 cubic yards. 


DUMPSTER 
TYPE GRO 


Manufactured under licence in U.K. by 


POWELL DUFFRYN ENGINEERING GO. LTD. 


(Formerly Cambrian Wagon & Engineering Co. Ltd.) ae .'s 
CAMBRIAN WORKS, MAINDY, CARDIFF -. - 
Telephone: Cardiff 29611 Telegrams: PEEDENG, CARDIFF @ups 
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\ all descriptions in alloy 
and Carbon Steels 
(all heat treatment facilities) 












TESTED FOR SAFE WORKING 
LOAD IF REQUIRED | 







































- ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 ‘GRAMS: FRAMES’ S'LAND 


ARMSTRONG STEVENS 


& SON LTD. 
WILLENHALL STAFFS. - 
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HZ DUST COLLECTING 


iM = 
IN THE NEW DRESSING SHOP OF 


THE HILL TOP FOUNDRY CO., LTD. 
WEDNESBURY 


includes 


14 “DUSTROL?” Fettling Benches 


(REG'D) 
together with Hill Top 3 speed grinders 
incorporating B.S.C.R.A. hoods with all 
ducts underground and discharging to a wet 
collector with automatic sludge discharge. 





We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are in a position 
to give unbiased advice on the best system of collection to solve your particular problem. 





€DUSTROL Fetiingencrs INEWTON COLLINS LTD. 


are designed and made solely BRBARFORD STREET WORKS - BIRMINGHAM 5 
teens SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS, 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES, 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 
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GENERAL ENGINEERS, FORGERS & PRESSERS 





REGISTERED OFFICE & WORKS:— 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 


LONDON OFFICE— 
10, NORFOLK ST., 
LONDON, W.C.2 
Telegrams : 
Grams and Cablegrams : TUBENPIPE, PHONE, LONDON 
“BARR KILMARNOCK” Telephone : 
Telephone : KILMARNOCK 791 COVENT GARDEN 0315/6/7 





16” Dia. Bore Solid Forged Raised Manhole, Complete with 14” Thick Pressed Cover, Bolts and Lifting Ring. 
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THE PERFECT 
PIPE FITTING 


Kontite compression fittings can solve your 
pipeline problems at the turn of a spanner. 
Designed to make coupling easier, better and 
cheaper, they are available to suit all pipe 
sizes up to 6’ bore. 
There are over 22,000 types and sizes 
of Kontite fittings, produced in gunmetal 
to resist corrosion. 
} Kay's delivery service is as outstanding as 
their fittings — most items can be sent by return. 
Fully illustrated catalogue of Kontite fittings 
will be supplied on request. 


KONTITE 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE: BOLTON 3041 


36 Victoria Street sw Telepnone: ABBey 2144 


MEMBER OF THE ALENCO GROUP OF COMPANIES 
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We 
take our own 
medicine... 





Five years ago we began rebuilding the round low thermal capacity that was then comparatively 
down-draught kilnsof the Morgan Crucible Co. Ltd. new. The roof of one of these furnaces immediately 


at Batterseain MI.28~—a hot-faceinsulating brickof after installation is shown in the first picture. 


_..(MI. 28 bricks) 


...and like it 





The output of these kilns, lined with MI. 28, was that time was the life of these linings. We would 
considerably greater than their firebrick counter- hardly have dared to expect anything as good 
parts, because the low heat-storage of the lining as we got. The second picture shows the same 
shortened both heating and cooling periods. roof after five years’ service. So far as we can see 
This, in fact, was the principal reason for the it is good for at least another five years and 


change over. What we were not so sure of at probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


NE 160 
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The photograph shows a 
16° vertical spindle storm water 
pump supplied to the 


Borough of Taunton. 


Consulting Engineer: 


A. H. S. Waters, Esq. 


PUMPS 
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Sewage _— oe 
Storm Water 
Pumps 


from 3” size 
. upwards 








GWYNNES PUMPS LTD Telephone: RiVerside 3682 (4 lines) 
HAMMERSMITH - LONDON W.6_ Telegrams: Gwynne - Hammer - London 


Centrifugal, Mixed flow, Axial flow, 
Single and Multi-stage, Vertical and Horizontal 
Spindle pumps for all purposes. | 
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REGD. TRADE MARK 


WORM DRIVE HOSE 


CLIP 


The Finest Clip in the World 








"COMPANION ACCESSORY To 
THE WORLD’S FINEST CLIP 


L. ROBINSON & CO. (Gillingham) LTD. 


LONDON CHAMBERS, GILLINGHAM, KENT TEL: 51182/3 
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Hi-Velocity 


A.C. BLOWERS & SUCTION FANS ? 


A brilliant addition to the Secomak 
range, Hi-Velocity is a high pressure, 
high [performance centrifugal fan, 
designed for continuous duty. It needs 
little if any maintenance. 


Induction motor driven, it is lighter 
and smaller than the conventional 
A.C. type hitherto necessary to give an 
equivalent performance. Capable of 
water gauge pressures from 1” to 30” 
and of air volumes from 5 c.f.m. to 350 
c.f.m., the Hi-Velocity costs less to 
install and run than fans of equivalent 
ratings 


There are very many applications in 
industry where these HI-VELOCITY 
suction and blower fans will be found 
indispensable. 


Our wide experience is at your disposal, 


Write for Data Sheet HV/00 E 


SERVICE ELECTRIC Co. Ltd. 


HONEYPOT LANE, STANMORE, MIDDX. Tel: EDGware 5566-9 
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BLACKHEAT 
A 












THE BLACKHEATH STAMPING CO. LTD. 


H BIRMINGHAM Telephone: Blackheath 1448/9 
MEMBER OF THE DERITEND GROUP OF COMPANIES 
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SAVES > Transport and double handling 
SAVES ‘ Space in your Stores 


SAVES : Time and money 


machined 


under 
one 


f oof Kent Alloys Ltd. are equipped to machine most types of castings in 


Aluminium Alloys 
Magnesium Alloys 
Copper-based Alloys 
Steel Alloys 

Cast Iron 


Constant liaison between our Foundries and Machine Shops ensures 


metallurgical and dimensional accuracy. 


¢ 
Kent Alloys Ltd 


ROCHESTER, KENT - Telephone: Strood 7674 


Member of the a Birtield Group 


Enter No, 781 on reply card 
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HOIST TOWER 
EQUIPMENT 


The first fabricated Hoist Tower to be produced 
in this country — especially designed to give the 
following advantages... . 


1. Quickest erection—SO0 ft. in 2 hours complete. 
2. Designed for use by unskilled labour. 

3. Possesses greater stability and strength. 

4. Only five component parts—no loose fittings. 


5. It is the COMPLETE answer and includes 
self-locating boards—wire mesh panels—manually 
operated gates at base—safety gates at working 
lift—and will suit any normal type of material 
hoist or small Passenger hoist. Full details from 


STERLING-SAFWAY 








597 Cogent 





LONDON BEDFORD EDINBURGH 
Iddesleigh House, Sterling Works 23 Rutland Square, 
Caxton Street, S.W.1 Bedford. Edinburgh, !. 


Tel. ABBey 3017/8 (2 lines) 


Tel. Bedford $338 (3 lines) 


Tel. Fountainbridge 3254/5 


GLASGOW JARROW BRISTOL 
28 Renfield Lane, Sterling Factory 175 White Ladies Road 
Glasgow, C.2. Jarrow, Co. Durham. Bristol, 8. 


Tel. City 6201/2. 


Tel. Jarrow 89-7721/2/3 


Tel. Bristol 39112, 
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THE SAVERY PUMP 
AND MOTOR UNIT 
Adjustable volume type. 
A fixed volume version 1s 
also supplied 


The whole range of Savery Pumps 
is British made throughout. 

Let us know your requirements; 
our technical experts will 

be happy to make recommendations, 


Savery Hydraulic pumps are consistently 
smooth and precise in operation at pres- 
sures up to 1,500 p.s.i. and running speeds 
as low as 20 r.p.m. The Savery Annular 

Piston pump is eapable of infinite varia- 


tion between zero and maximum volume. 


THOMAS SAVERY PUMPS LTD., BRACEBRIDGE ST. BIRMINGHAM. 6 AST. 1316/7. 


Enter No. 801 on reply card 





a lighting problem 


AT PLYMOUTH GUILDHALL 


When this beautiful new }-ton chandelier installation 

was planned at Plymouth Guildhall the problem of 

maintenance was given consideration in the very 

carly stages London Electric Firm Ltd. were 

consulted and produced the answer with specially 

designed Raising and Lowering Gear 

[his equipment enables servicing to be carried out 

easily and quickly at floor level, but is entirely 

concealed when the fitting is returned to position. 

The design of walls and ceiling is not affected in 

any way London Electric Firm Ltd. is constantly solving similar problems 
involving many different forms of lighting equipment and ceiling 
construction. It is of great importance that the installation of 
L.E.F. Raising and Lowering Gear should be discussed at the 
planning stage, so that the simplest and most economical equip- 
ment can be built-in. 


Lé EF) LONDON ELECTRIC FIRM LTD: BRIGHTON ROAD: SOUTH CROYDON: SURREY © Telephone : Uplands 4871 
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‘RO’ TYPE 





‘RM’ TYPE 


REGD. TRADE MARK 














ds... 


... Doth from the same stable. 
urpose clutch, 





Roller-operated, no toggles, links or pins 
Simple single point adjustment 
Long life, uniform distribution of the driving load 


Low or high speeds 


Wear on feathers eliminated 
Unaffected by centrifugal forces 
Engagement or disengagement easily carried out at any speed 


Does not need to be held in or out of engagement 


* 
s 
e 
& 
@ Either direction of rotation 
& 
* 
& 
& 





ERE A EN ANN ORD NRIOL Ric MOR DUBNA TO NCR RBS 


Crofts ‘RO’ and ‘RM’ clutches are now being supplied in ever-increasing numbers for:— 
Rotary Pumps, Generators, Fans, Packing and Biscuit machinery, Boot and Shoe machinery 
Box-making machinery Dairy machinery, Drilling machinery, Lathes, Laundry machines, 
Paint machinery, Printing machinery, Tea machinery, Textile machinery, Agitators, Bending 
Rolls, Brick and Tile machines, Coal Screens, Woodworking machinery, Paper-making 
machinery, Ball Mills, Cement machinery, Crushers, Grinders, Haulage and Mining machinery. 











Send for Publication 5918/L 
CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams: ‘‘ Crofters Bradford Telex’’ Telex 51186 





some se: 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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Thermal Insulation 


-Gypsum Plasterboard 








Write for 
free brochure giving facts and 
liagrams concerning fire resistance 


insulation 


THE GYPSUM PLASTERBOARD DEVELOPMENT ASSOCIATION 


G.P.O. BOX LONDON NWI1 





Board and residence 


Things are getting warmer 
for the modern householder 
but only during the winter 
months. For nowadays 

ore and more domestic 

nd industrial buildings are 

eing insulated wit! 
Insulating Plasterboard, <¢ 

t inexpensive 
rmaterial. So good, 
in fact, are its insulating 
qualities that when fixed to 
form an “‘air sandwich” with 
an external wall, or ceiling, 

t provides a structural ‘U’ 
value comparable with that 
vielded by any other building 
board—at a cost rarely 


4 
y pang j 
('¢ 4enYy 4U. U 


Of all the approved insulating materials 
INSULATING PLASTERBOARD 
is the cheapest by far —giving the essential 
Class 1 fire protection and thermal insulation. 


Its cost has in fact reverted to 1951 level. 


Enter No. 821 on reply card 
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Kunning a Ppump_ 


To-day we have pump running or running a pump, 


Yesterday we had installing a pump. 






Heretofore naming and fitting of parts 
But today excruciating thrills await, 
When starting do not be startled 
If the pump does not start, 
Check for—a speck in the impeller eye! 
Swollen glands! Air in your joints! 
Fluff in your filter! or odd bits of matter in the system! 
Again press button and 
Watch for WR squared being ground into radial motion. 
Wind, Mud, Blood, Water, Oil, Mercury, Bilge or 
Meat Extract, depending—will course through 
the pipes with frightening velocity. 
Very good success—relax and have one! 
Drysdales have been through it themselves 


with very good success. 


DRYSDALE 
PUMPS 


FOR ALL LAND & MARINE SERVICES 





DRYSDALE & COLTD »- YOKER - GLASGOW 


Enter No. 831 on reply card 
M 





Apnl 22, 1990 THE ENGINEER 


If product flow goes quick, quick slow —then 
what you need is variable speed. 2400 bottles 
for gin —Gordon’s of course—reach this 
machine every hour, but there can be 3600. 
The gin is there, so the machine must bottle 
faster. How? Turn the handwheel and the 
Hainsworth pulley and V-belt move to the 


right speed position automatically. Faster — 
slower—every few minutes if needed. 
Bottling, spinning, woodworking, packaging 
—give your production a tonic, and get 

the right speed for your need with... 





‘HAINS WORTH’ 


VARIABLE SPEED DRIVES 


ai Send for Catalogue 100/19 
' 4 = \ 
THE 
THE PULLEY y CONTROLLER 
7 sizes available fy will carry any 
for drives = l standard electric 
up to 10H.P. = motor 
THE V-BELT 


one of 35 sizes 


vier | J. K+ FENNER & CO LTD, HULL 


BELFAST. BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIFF. GLASGOW 
































Stocks carried in HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON. MANCHESTER 
MIDDLESBROUGH. NEWCASTLE. NOTTINGHAM. SHEFFIELD. STOKE. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


Enter No. 841 on reply card 
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Get this B*under your bonnet... 


This B® is the Lanarkshire High Tensile bolt which is equally at home in engine, 
chassis or body. It is the bolt for heavy duty applications—although even on 
unstressed components it often pays to use a bolt with ample reserve strength. 
If you like to anticipate the unforeseen—specify Lanarkshire High Tensile—the bolt 
supplied in carbon and alloy steels of R.T. and V grades (45-75 tons). 


Ask for up-to-date delivery terms. Lanarkshire High Tensile bolts are available 
in B.S. 1083 (Whitworth and B.S.F.) and B.S. 1768 (Fine and Coarse): threads. 


Hundveds of buyers use our ‘Monthly Stock A AUP 8 PANG 8 oe 2 


ist” hasing bolt supplies. It’s sent free, ever ? 
List ’ for chasing ppl y cagiege' ere 
month, to interested parties. 





Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/4 








Enter No. 851 on reply card 
seine iain aeeaeneerinichiiaieianiendienaianie 








iaommnaie 
aco seaniadenio 54 DRAWER UNIT 
STEEL SHELVING All-steel, stove enamelled dark green 


Our most popular unit, with 54 drawers, 








” . ” 
34" Wide 12" Deep | drawer fitted with 1 free divider and 


each 5° wide, 3” high, 113” long, each 








Heavy gauge shelves will carry 400 Ibs. each. 113” deep. 


” ° 
Tz High 

@ Brand new—Manufactured in our own Works. 
@ Shelves adjustable every inch. 

@ Stove enamelled dark green. 

@ 6 shelves per bay—Extra shelves 8/- each. 

oe Quantity discounts. 

@ = Also available in White at £5 per bay. 

@ = All other sizes available at equally keen prices. 


DELIVERED FREE England, Scotland and Wales 
£3. 15. 0. Ready for Erection 


LT Green Lane Steel Works, HEYWOOD, 
os e @ —sLANGS. Tel.: 69018 (6 lines) 


drawer card. Extra dividers can be ob- 
tained at 6d. each. Cards supplied free. 
Overall size of unit, 42” high, 35” wide, 





* Send for SAMPLE DRAWER 
without obligation. 











£1 8. 0. 0. Sanwa Het and Wales 
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hydraulic pump and incorporates many features based 


@ COMPACT DESIGN OF MINIMUM DIMENSIONS 
@ ALL STEEL CONSTRUCTION 4 
@ LOW PLUNGER SPEEDS 
@ MINIMUM WEIGHT FOR EASE OF HANDLING 
@ EASE OF OPERATION 
@ MINIMUM MAINTENANCE 
@ EASE OF DISMANTLING 





This pump is specifically designed as a mining 


on our long experience of mining duties. In 


particular we would mention— 


The unit is suitable 
for operation with water, 
water ‘soluble oil mixture 

and hydraulic oil. 


Write for literature. 


worm drive hydraulic pump 


specifically designed for mining applications 
! 
| 








! Branch Offices at Glasgow, Manchester, 


JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD. ' Birmingham, Cardiff 


Works: Culwell Works, Wolverhampton, England. Tel: 27431 (5 lines) Newenstie, Derby 
London Offices: Pulsometer House, 20/26 Lamb’s Conduit Street, London W.C.1. Tel: HOLborn 1402 } 
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ohiphams 
Castings 
in bronze 


It’s.true, the Egyptans were 
bronze before we were. Shiphams 
But since then we've been using 
all the known bronzes; and have developed 
nique and service unsurpassed 
, both as regards casting and 
ern making.—Simple or complicated: 


casung enquiries should start at Shiphams 


Large illustration shows 

a Shipham casting for a 

Centrifugal Pump Cover 

—overall length 4° 0"; | 
weight 1330 Ibs. : 1 
Alongside — Centrifugal 
Pump Body — overall ’ 

length 4’ 0”; weight 2425 z | 
Ibs. el : 


Enter No. 261 on reply card 








SPECIAL PURPOSE EQUIPMENT SUPPLIED TO U.K.A.E.A. 




















Hydraulic Tipping and Handling p 
Gear supplied to U.K.A.E.A 
SPRINGFIELDS 


4 5Otons Hydraulic 
Double Acting Press Photographs reproduced 


supplied to U.K.A.E.A. by kind permission of the 
DOUNREAY United Kingdom Atomic Energy Authority 


We will be pleased to quote for any Special Purpose Machinery 


ENTWISLE & GASS LTD. 


ASSOCIATED WITH THE PLANTERS ENGINEERING CO., LTD. LONDON 


NELSON STREET, BOLTON Telephone: No. 5967/8 


Established 1852 


Enter S. £79) on reply card 
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Machine cut gears 


We produce gears of all types and sizes to 
customers’ own requirements. Our service also 


includes surface hardening, casehardening, heat 


treatment, sandblasting, stretching and grinding. 





arlow and 
hidlaw Ltd 


GEAR SPECIALISTS 









up to 10° dia. 


SPUR GEARS 
SPIRALS 

SINGLE AND 
DOUBLE HELICALS 
BEVELS (STRAIGHT 
AND SPIRAL) 
WORM GEARS 
INTERNALS 

RACKS ETC. 


Ask for our Gear Data Book 
PENDLETON GEAR WORKS 
MANCHESTER 6 


Telephene: PENDLETON 2285 (5 lines) 
Enter No. 871 on reply card 
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Looking in the 
right direction 









“"" 2 PRIinwGes 


F. S. RATCLIFFE (ROCHDALE) LTD., 

Crawford Spring Works, Norman Road, Rochdale 

‘Phone: Rochdale 40415 ‘Grams: ‘‘Recoil’’ Rochdale. Telex 63178 
CW5968 
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WE OFFER 


125 


YEARS OF EXPERIENCE 
IN THE DESIGN AND 
MANUFACTURE OF 

VALVES AND COCKS 












New 150 poge cotalogue ovailable 


ROBERT HARLOW & SON LIMITED 
HEATON NORRIS, STOCKPORT, CHESHIRE 
Telephone: STOckport 3403/4/5 


LONDON OFFICE: 10 Norfolk Street, W.C.2 
Telephone: COVent Garden 0315/6/7 CW 2538 
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% FIGURES 
Sand Gasting = | B RI N G 
Specialists in i = ACTS 
INTO 
FOC U S Discerning manufacturers 


install E.N.M. Indicating 




















SS 


SS se. SGEE- HST 4S SSH 


and Printing Counters as 
original equipment on their 


products—give users control 


ALUMINIUM 
BRONZE 


over quantity, length, time. 


y 
Y 
4 
/ 





ENGLISH NUMBERING 


MACHINES LIMITED 


QUEENSWAY, ENFIELD, MIDDLESEX 
Phone: HOWard 26! 
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—, 


ie! murors| STEEL FRAME BUILDINGS 


7 MANPOWER ® OF EVERY DESCRIPTION 
. ‘WITH A § 


@ Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 
t MORGAN ¥ 

PATENT SPECIALITIES: Pit Headgear, Pumping Stations, 
é & g 4 


é ELECTRIC é Power Stations 
HOIST BLOCK 


YOUR bend th th et Bridgework and Riveted Work 


Wien, Sanne ar Cal fr wn Voce of all descriptions 


nical Representative's Advice. 


aeons BROWNLIE X% MURRAY LTD 
' mmabvcnester, «:' , hed Seog NS ‘ 


a} jam Lftways and Frwerways POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
Tel: No. COLlyhurst 1505/4 y ee ere. Loman, mews LONDON: 32 QUEEN VICTORIA ST., E.C.4 


Eater No. 881 on reply card Enter No. 883 on reply card Enter No, 884 on reply card 
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e si p 
ders and liquids. 

an be supplied 
\s covering all 


nd dependabl 
joth for pow 
d any mesh ¢ 
of meta 


Uniform 4 
thisthe ideal ¢ 


industrial uses. : 
Strainers of vari 


Illustrations and details are in our Catalogues 
Nos. 926 and 1042. Please send for copies. 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD - LONDON =: S.E.7 
Telephone: GREenwich 3232 (22 lines) 





Other HARVEY Facilities and Products: CLASS 1 WELDED PRESSURE VESSELS TO LLOYD’S AND A.S.M.E. CODES - DIE-PRESSED 
AND ‘ROTARPREST’ HEADS UP TO 15 ft. DIA.—Larger sizes to specification - SHEET METALWORK OF EVERY DESCRIPTION - HEAVY 
MACHINING & FITTING - STEEL SHELVING & STORAGE EQUIPMENT - GALVANIZING - TANKS, CISTERNS & CYLINDERS 





W/We/P/2 
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Corrugated ‘Perspex’ roof lights in a 
building erected for Messrs. Edmund 

r (Engineers) Ltd., Appley 
Bridge, Wigan, Lancs, by E. W. Tyler 
& Co. Ltd., Cannon Lane, Tonbridge, 
Ke ’ 


Ideal lighting at low cost in this building 
—jt has Corrugated ‘Perspex’ rooflights 


Messrs. EDMUND TAYLOR (ENGINEERS) LiD., 
makers of Taylor-made Laying Battery 
Cages and Poultry appliances, cut artificial 
lighting expenses in this store house. Cor- 
rugated ‘Perspex’ acrylic sheet roof lighting 
lets in all the light they need. 

Corrugated ‘Perspex’ is inexpensive to 
install. It saves money on artificial lighting, 
and lasts indefinitely. It is tough, yet light 


and easy to handle. It is unaffected by the 
severest weather and withstands the cor- 
rosive atmospheres of industrial and marine 
areas. 

Corrugated ‘Perspex’ is available in a 
wide range of profiles to fit most corrugated 
roofing materials. If diffused daylight is 
desired, Opal Corrugated ‘Perspex’ is 
available. 


It’s as clear as daylight—it must be 


CORRUGATED “PRIRSPESS 


Perspe the registered trade mark for the ylic sheet made 


LONDON Do wWiad 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
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The world’s largest stationary 
Diesel Engine 





a ww 
This 22,500 b.h.p. diesel engine, installed in the 
municipal power station of Copenhagen, 
incorporates four Renold chain drives which 
are still in operation after 26 years’ 


trouble-free service. 


FOR THE MOST EFFICIENT... DEPENDABLE... DURABLE 


TRANSMISSION FIT 
RENOLD cua orives 
ot RENOLD CHAINS LIMITED MANCHESTER 
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Best quality steel castings have many 
applications which offer certain econ- 
omical advantages over other 
production methods. Before final- 
ising your requirements THINK 
OF CASTINGS FIRST and consult 
Hadfields a name for 
Steels in CARBON—LOW ALLOY 

— STAINLESS -- MANGANESE — 

WEAR RESISTING — HEAT 
RESISTING STEELS. 


Top tumbler for tin dredging. Weight 17; tons 


Tilting cylinder assembiy 
Weight 18 tons 


[on 2 Ye ¢ Ff 





ENGLAND 


EAST HECLA WORKS SHEFFIELD 


Enter No. 921 on reply card 








THE ENGINEER = April 22, 1960 





5 special features make 


Regent Regal ( RE 0) Oils 





MOTOR COMPANY LTD 


“REGAL O1L (R&O) 
BY ITS CONSISTENT 
HIGH QUALITY 
MEETS OUR NEED 
FOR COMPLETE 
WHICH IS 
KIND OF WORK” 


— 





invaluable for all hydraulic operations 


ING USE NDUSTRY 
To operate efficiently, even the simplest hydraulic system must be kept absolutely clean. 
This means that wear must be reduced, rust eliminated and gum and sludge deposits 
prevented 

Regal Oils (R & O) do all this, and give long-lasting protection to all industrial 
hudraulic sustems. 

Which is why more and more British industries are turning to Regal Oils (R & O) for 
high quality performance and complete dependability. 


RESIST OXIDATION 
Regal Oils (R & O) contain powerful oxidation inhibitors which minimise the 
possibility of gum or sludge deposits and increase intervals between drain periods. 


Regal Oils (R & O) contain a rust inhibitor which ‘plates out’ on metal surfaces, 
forming a tenacious film that is impervious to rusting action of moisture and 
water. This eliminates the damage so often caused by rust. 


Regal Oils (R & O) cling to metal surfaces and penetrate between closely fitted 
bearing surfaces, giving adequate lubrication. This way wear is minimised 


Regal Oils (R & O) are processed so that they are highly resistant to foaming. This 
characteristic is improved by additive treatment. 


WIDE VISCOSITY RANGE 

Regal Oils (R & O) are manufactured in different viscosity grades to meet eve 
operating condition and give excellent performance at both high and W 
temperatures 

Regent Regal Oils (R & O) meet the requirements of the British 

Hydraulic Pump Manufacturers. The range comprises 

Regal Oi! A(R & O) Rega! Oil B(R & O). Regal Oi1 CC(R& O). 

Regal Oil C (R & O). Regal Oil PC (R & O). Regal Oil PE(R & O) 

(R & O) Oil AA. 





REGEN 


rT O77 tb. COM P ANT Bie se) t OO ee - 


AR K STREET, bon pen, wu 
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STRIP MILLS &f 
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BLOOMING MILL 


a 


SLABBING MILLS “<h 
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The Darlington Forge Ltd. J 


DARLINGTON 


/ \ 
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FONE RAO LONG SH NTN 


mr that new building... 


CONTACT (atcost) a 


—Britains foremost manufacturers and erectors of 


PRECAST REINFORCED CONCRETE BUILDINGS 






































Fooece re enn a 


ATCOST- BUILT factories, warehouses, transport-sheds, workshops, 
canteens, etc. are of the highest quality, yet competitively priced. They 
are fire-resistant, easily-extendible and require no painting or maintenance. 


ATCOST LTD., Industrial Division, 
THE PANTILES, TUNBRIDGE WELLS, KENT 


Tunbridge Wells 3411 (5 lines) 


For free, 24-page illustrated brochure, and details of our comprehensive 
service, complete and post this coupon now! 


NAME OF FIRM 


ADDRESS. Enter No. 951 on reply card 


(Please state Ref.)...... 
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Combined Planning & Installation 
for the Goss Printing Press Co. Ltd. 


LS 
aes /. 
* \ JHE / - 
we ~ | * a +, 
df \. zz 


) ee 


1000 tons of machinery were re-sited, some machines weighing up to 25 tons. Absolute precision was demanded 

in the setting of the machines, and the whole job was done out of working hours, at weekends, nights and 

holiday periods, so that there was no loss of production. This kind of service is worth something these days. 
FE You can leave the whoie job safely in the hands of WARD’S F.P.1. DEPARTMENT. 


THOS. W. WARD LTD ALBION WORKS « SHEFFIELD 


Phone: 26311 (Ext. 281) Grams: ‘‘Forward, Sheffield, Telex’’ 
FACTORY PLANNING AND INSTALLATION DEPARTMENT 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 
FP129 
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; HYDRAULIC ¢ PNEUMATIC 
d SERVO ACTUATORS 


REMOTE VALVE 
CONTROL 









ADVANTAGES. 
@ Simplicity and Economy. @ Minimum of Piping. 


@ No Performance deterioration 
through dirty fluid. 


@ Suitable for high or low temperature. 











OIL SIGHTS FOR 
MACHINE TOOLS 











Accuracy to finest limits is 
automatically expected of every 
Rotherham product. The type of 
Oil Sight for Machine Tools illus- 
trated serves to strengthen this 
confidence in Rotherham quality. 
This pattern is threaded 3” B.S.P. 
Other sizes may be quoted for in 
production quantities. Remem- 
ber us also for brass T. Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups 
Winkley Oilers, etc 


§ 
oF coveNtey 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele : 64154 
PRECISION MANUFACTURERS SINCE 1750 
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STEERING GEAR CLUTCH CONTROL THROTTLE CONTROL 
BULKHEAD DOORS VARIABLE PITCH PROPELLORS VALVE CONTROLS 











a - : 
MACHINERY | i “ ; = FAR 
Sam =: 
“Gr f =~ 
ZX | (O)) ‘ 
ae < AQs ss 
POWER STEERING DEPTH CONTROLS Our Specialist’ Team of “Concha 
LEVEL CONTROL TILT CONTROL Eng ae ps = pleased to 
advise on all applications. 


LIFT CONTROL 


H.P. Actuators have been successfully applied to the following industries : 
Atomic Submarines, Power Stations, Control of Water Turbines, 
Control in Steel Works, Control of Packaging, Woodworking and 
Textile Machinery, etc. 





HYDRAULICS & PNUEMATICS LIMITED. 


VILLIERS 





ms R-€ EF WOLVERHAMPT N TELEPHONE 24456 
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BROADBENT 
CASTINGS 


ALUMINIUM ALLOY CASTINGS 
UP TO 24 CWTS. 


BRASS AND BRONZE CASTINGS 


uP TO 7 CWTS. 


IRON CASTINGS 


UP TO 12 TONS 
IN GREY IRON, 
CHROME, NICKEL 

AND ALLOY IRONS 





CASTING FOR MACHINE TOOLS, PUMPS, 
PRIME MOVERS, CHEMICAL PLANT 
AND GENERAL ENGINEERING. CAPA- 
CITY FOR FERROUS AND NON FERROUS 
SHELL-MOULDED CASTINGS. 


THOMAS BROADBENT 
AND SONS LIMITED 
CENTRAL IRONWORKS 
HUDDERSFIELD 


Enter No. 973 on reply card 
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STRAINERS 





Made in sizes 4” to 4” in Cast Iron, Cast Steel or Gun Metal. IIustra- 


tion shows ‘‘ The Lancaster "’ 


top. 


Perforated Copper element, 


required. 


T Strainer, with element removable from 


but Stainless Steel can be supplied if 


We also manufacture—Steam Traps for all purposes, Separators, 


LANCASTER: TONGE LTV 


PENDLETON-MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5/6 
Telegrams : Pistons, Manchester’ 


Exhaust Heads, Metallic Packings, Pistons Rings, etc. 
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Sifbronze Welds are Good Welds. 
Whether for low temperature welding 
or for full fusion welding, there is 

a 33-rod range covering every class of 
gas-welding operation. Quality counts, 
and Sifbronze rods are first-quality 
rods and are made to BSS 1453 and 
BSS 2901. 

If you are not using Sifbronze, write 


now for full details, 


“ SIFBRONZE 
WELDS STAY 
WELDED!” (ieee 


SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET SUFFOLK 


Tel: Stowmarket 183, 5 


EB! 
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iT JUST SO HAPPENS... 


that this photograph shows the engine room of an oil tanker. We could 


A BP PHOTOGRAPH 


with equal point show a sub-station switchroom, solvent store or a nuclear 
reactor building, because wherever you find valuable plant you will find 
Kidde CO, Fire Protection—either in single extinguisher units or as a 
built-in system — reliable, swift and completely harmless to the machinery 


it protects, 


THE WALTER KIDDE COMPANY LTD 
Industrial Built-in Fire Protection 


Fire Detection Systems + Portable CO> Extineuishers 


Northolt - Middlesex Tele phone Viking 6611 
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MIGORPOOATING........ 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operaticnal speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
win reduce your handling costs. May we furnish 
you with further details ? 
Send for the Clyde 


= CIDER 


CLYDE GRANE & BOOTH LTD. 


Incorporating: 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77443 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3/68 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 
Enter No. 983 on reply card 
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Eight years ago the technical press, 
reporting the installation of thirty-one 
Birmabright light alloy sluice gates on 
four Thames weirs, said: 

“Tf all these gates prove to he as 
durable as steel gates, the use of 
Birmabright alloys should be even 
more advantageous for larger, 
geared radial gates and for auto- 
matic tipping gates.” 

A recent inspection by Birmabright 
engineers showed no deterioriation 
whatsoever. 

The gates were fabricated from Birma- 
bright standard extruded sections and 
have Birmabright skin plates and rivets. 
They are only half the weight of 
similar steel gates and are counter- 
balanced for easy hand operation. 
Send for literature on this outstanding 
range of alloys. 


Birmabri 


Registered Trade Mark 


ght 


Corrosion-Resisting Aluminimum Alloy 





BIRMABRIGH 


WOODGATE 


WORKS 


T 




























LIMITED 


BIRMINGHAM 32 
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100 
MORE Schieldrop Industrial Oil Burners are used by 


MORE. and more leading engineers and 


MORE scsicte-0: $.P.0. Burners have | 


MORE ae 
IN GREAT BRITAIN than any other make 
LONDON 

Schield roe 


industrial Burners 


MANCHESTER 
Tel : Blackfriars 385! 

SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) py; 
Enter No. 1001 on reply card 


TALC 


HIGH QUALITY mes) 


SOUTH WALES 
Tel : SKEWEN 3383-3103 


BIRMINGHAM 
Tel : Erdington 2772 








& MACHINE TOOL CASTINGS 
S 





HEAT & WEAR RESISTING UPTO 10 TONS 
als i SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 


iVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on- Trent 
Enter No. 10062 on reply card 








April 22, 1990 THE ENGINEER 


Unions fitted with carbon bearings are 
available for temperatures over 400° 


For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer 


Standard Sizes 3” —3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 


Enter No. 1003 on reply card 





Good forged blanks are the answer to the 
‘reject’ problem—to lower costs 
in the machine shops and the accuracy and 
quality of the finished precision gear 
Our experience of the all important first stage 
of forging in your gear production is 


unequalled—and readily at your disposal. 


a 


YYUT?WTS ZG 


w. B. CULL & SONS LTD. 
Head Office & Works 


TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDland 6048-9 Grams : CULANSONS, B’HAM 
Works eleo et 
POWKE LANE, OLD HILL, STAFFS 
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This bank was designed to receive billets from the 

hot shear run-out table of the Billet Mill, 

s transfer them singly whilst cooling and 
4 | et Tran sfe ts marshal them for off-loading when cool, 
By this method the billets are not de- 


formed during handling. [t is suitable for billets 


of 4” square by 18’ 0" in length. The length of travel 
being 85’ 0” at a maximum speed of 20° 0" per minute. 


Photograph by kind permission of the Park Gate Iron & Steel Co Ltd 


‘ af ‘eee i 
br tS onmeal . é 
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For Heavy Engineering Try Thorntons ! 


pene) ) nee), B Thornton Ltd. Engineers & Contractors, Turnbridge, Huddersfield 


Hudderfield 7541 Enter No. 1011 on reply card 
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rrupted production. 





of flooring, 


ring operation, 





uving materials 


orage bays 





sive agents 


fronting 
o the fore in the 
erials and in the 


levelopment of the most comprehensive 





ng service in the business. 








et in touch with your consultant now—or write 


o the address below for further details. 


MODERN INDUSTRIAL FLOORING 


—Toveshoa > ae noe 


A DUNLOP COMPANY 


SEMTEX LTD., 50 BLACKFRIARS ROAD, SALFORD 3, MANCHESTER. Tel: Deansgate 2128 
crn/eolsesiin, 
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The illustration shows that part of aM ORRIS foundry sand and mechaniza- MECHANICAL 


tion plant which reconditions knocked-out sand. At I, sand coming from the knock- pant bn 





Out via an apron plate and belt conveyor passes beneath a magnetic separator (to EARLS COURT 


remove tramp iron) and falls into the boot of a belt-bucket elevator 2, discharging 3-13 MAY 
into screen 3 onto belt conveyor 4, which in turn discharges into sixty-ton storage 
hopper 5. The flat belt conveyor 6, under the hopper, pours sand into the skip 


which feeds the mulling machine (known as the Speedmullor). This machine 7, 


providing a rapid mulling cycle with close batch control, discharges the sand into Se 4 


x 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 
to the moulders. The overhead chain conveyor !1 serves the core shop with sand ert enc 


and also takes the cores to the stoves and to the moulders 


Covnut MORRIS 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 





HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


Telephone: Loughboroagh 3/23 
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If you are worried about the payroll and your mind jumps to the kind of gentleman shown above — ask a 


policeman. 
If you are thinking of circuit-breakers—the J. & P. Type PDB arc-control oil circuit-breaker is undoubtedly 


the right answer. 
This breaker achieved a remarkable performance during tests and, although designed for the more usual distribution duties 
of 250 MVA at 11 kV, it is certified for a breaking capacity of 350 MVA at 11 kV —a margin every engineer will appreciate 


is safe. 
The TYPE PDB OIL CIRCUIT-BREAKER 


has certified breaking capacities of 
350 MVA at 11 kV 
250 MVA at 66 kV 
150 MVA at 3-3 kV 


has current ratings of 400A, 800A and 1200A. 

is designed for use in standard metalclad gear only 1’ 93” wide. 

is available at very competitive prices. 

has had each phase successfully tested to earth separately at full power. 


has the arc confined to the arc-control device at all short-circuit ratings, 
even down to 23°, of full rating. 


has porcelain bushings on the 400A and 800A unit even for 350 MVA duty. 


When thinking of SAFE CIRCUIT-BREAKERS — ask J. & P.! 


Publication SG 115 tells you all about them. 


JOHNSON & PHILLIPS LTD. 


CHARLTON, LONDON, S.E.7 


SPECIALISTS IN THE TRANSMISSION, TRANSFORMATION & CONTROL OF ELECTRICITY 
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LE6 diesel engine 130/185 b.h.p. 


R4A7 auxiliary set 320/437 b.h.p. 
at 1200/1800 r. p.m. 


at 500/750 r.p.m. 





Aa 


iil 
ram 
wen 


For cranes and locomotives, for marine 
propulsion and auxiliary duties there is a 
National engine for every need. 


Between them they can provide just the 


right power unit for any of these duties 
—and many more! 

Powers range from 80 to 1372 b.h.p. for . 
Industrial, Marine propulsion and auxiliary 
applications. Direct reversing marine engines 
are available from 342 to 1372 b.h.p. 

Full technical data on request. 





$% 
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THE NATIONAL GAS AND OIL ENGINE CO. LTD - ASHTON-UNDER-LYNE - ENGLAND 
Overseas Organisation: HAWKER SIDDELEY BRUSH INTERNATIONAL LTD National Works ~°  Ashton-under-Lyne * England 
yy a 

A member of the Hawker Siddeley Group NAT 75 
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| 250 TON SEMI-AUTOMATIC “Mime 


BATTERY BOX MOULDING PRESS Siem 
Features of this BIPEL press are 

its large table area, ample daylight, 

long stroke ejector gear, and accuracy 

in operation. Special presses can be 


made to suit Customer’s requirements. 





~ |L_ SEMI-AUTOMATIC 
DIE CASTING 
FLASH CLIPPING PRESS 


This entirely new downstroking 30 ton 





BIPEL hydraulic flash clipping press 
has all the advantages of accurate 
semi-automatic operation. It is fast 


and safe to operate. Pressure 





%, range 10, 20 or 30 tons. 


=% 
& 


—the specialist hydraulic engineers 


Write for full details to B.LP. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone: Streetly 2411 
Enter No. 1061 on reply card 
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One of 48 Mild Steel Water drums 3 0° diameter x 18 9” long Steel 1s 
thick welded to Llovds Class |. Seventy-two stub end tubes are welded 
the shell 


Welded tabrications and tusion-welded pressure vessels 
the requirements of Lloyds Class 1, A.5.M.E Welding techniques and inspection controls 
A TA ind sir r specificutions 


equal to all requirements ; modern progress 
and planning methods to quicken delivery ; 
capacity and full research facilities for a 
variety of work ; all these essentials are 
co-ordinated by Jenkins of Rotherham to 
provide a production potential second to 
none for the fabrication of welded pressure 


vessels. 


JHNKINS of Rotherham 


ROBERT JENKINS & co., LIMITED, ROTHERHAM. 


Te lephone hs 4201-6 (6 /ines) 
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DRY cooling tower installations 
overcome 

industrial 

water shortage 





The ‘ENGLISH ELECTRIC’ dry cooling tower condensing plant 
(Heller system) is designed with a closed-circuit 

system by means of which the water is recirculated continuously. 
Large or small steam power stations can now be sited 


independently of large sources of water for condenser cooling. 


1 publication * Dry Cooling Tower Condensing Plant” is available on 
application to The English Electric Co. Ltd., Steam Turbine Division, Rughy 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 


" iy 
AK 
a Hs, 


WoRkKS STA. FS R BRADFEFORD EivVetgcevdst CRINGTON 


ST. 3s 
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HYDRAULIC 


PRESSES 


A self-contained L.E.H. 500 ton hydraulic press with base, 
press head and moving table of fabricated constuction. 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING 
& HYDRAULIC CO., LTD., 
RODLEY, LEEDS. 


Telephone: ‘PUDSEY’ 2869. 


Enter No. 1091 on reply card 
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GRAPHITED BRONZE BEARINGS 
ARE THE BEST! 


For hard usage, and wherever ordinary oil or 
grease lubrication is liable to fail, Graphited 
Bronze Bearings manufactured by Bound Brook 
Bearings Ltd., provide the complete answer. 

They cover the shaft with a smooth, durable film of 
graphite lubricant, made from graphite 

developed from a special formula by Bound Brook 
and perfected after many years of experience. 
These Graphited Bearings are specially suited to 
inaccessible installations or for high tempera- 
tures, severe static loads, immersion in liquids 

or exposure to dust or weather. If you send 

us details of your bearing problem we can recom- 
mend the most satisfactory type from a 


large range of successful applications, 


TYPICAL USES: 
Agricultural Machinery » Conveyor Systems - Food 


Machinery - Baking Equipment - Cranes - Lock Gates 
Furnace Chargers : Oven Equipment - Earth Moving 
Machines 


Other well-known Bound Brook products include : 
‘Lubrook’ oil-retaining Porous Bronze Bushes 
Bearings and Parts. ‘ Ferrocite ' oil-retaining Porous 
Iron, Bushes, Bearings and Parts. Sintered Metal 
Parts and Components by Powder Metallurgy. 
Bound Brook Bronze Filters, Sintered Brass Parts. 
‘Polyslip ’ P.T.F.E. Impregnated Bearings. 


+ 





Send for our leaflet‘ BOUND BROOK Graphited Bronze Bearings’ 
BOUND BROOK BEARINGS LTD 


Trent Valley Trading Estate, Lichfield, Staffordshire 
Telephone: Lichfield 2027-8 Telegrams: BOUNDLESS Lichfield 


MembDer of the ‘easy’ 
fait 


Birtieid Group 





Enter No. 1092 on reply card 





rHE ENGINEER 


STEAM RAISING 
FOR INDUSTRY 


MOBIL OIL COMPANY LTD, CORYTON REFINERY 
3 boiler units each producing 180,000 Ibs hr. at 615 p.s.i. 750 F. 


FUEL 


EFFICIENCY ; , ; 
EXHIBITION requirements of every industry. Whatever the problem, IC steam generating 


Stand No. 6C equipment ensures the best use of fuel resources. 


International Combustion build boilers to suit the individual steam raising 


Ground Floor, Grand Hall, 


OLYMPIA WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 


27th April—éth May 


‘ 


INTERNATIONAL I ftevsrion LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE - WCI - TELEPHONE TERMINUS 2833 - WORKS: DERBY ric 


Member of Atomic Power Constructi Lid. O e British Nuclear Energy Gre IB I4 


Enter No. 1101 on reply card 
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The large Compressor illustrated is typical of our “Comoblok’ 
range of machines. This range covers capacities from 500 — 
2,000 c.f.m. These machines are of the double-acting crosshead 
type, and are suitable for pressures up to 50 p.s.i.g. single 
stage, and 150 p.s.i.g. two stage. They are remarkable for 


their low power consumption and compact design. 

d fl Send for Leaflet No. 129. 
The machine alongside is one of our Oil-free Range. These are 
available in capacities from 100 to 2,000 c.f.m., and at all 


pressures up to 150 p.s.i.g. They are specifically designed to 
deliver uncontaminated air, and have many special features 
incorporated which make them unique in this field of 


Compressors. Send for Leaflet No. T31. 


The two smaller machines shown illustrate our ‘Uniblok’ and 

ru ) () e ‘Twinblok’ Range, and cover capacities of from 50 to 400 c.f.m. 
at all pressures up to 120 p.s.i.g. These are of the single stage, 
single acting type, styled to give a neat appearance and 

bd “ are unrivalled for their low maintenance and space saving 

features. Send for Leaflet No. TI9. 
Tilghman’s have a complete range of Vacuum Pumps to offer 
in displacements from 500—2,500 c.f.m., and are capable of 
drawing 28” Hg. on a 30” Hg. barometer. 


Tilghman’s undertake the design and manufacture of special 
purpose Air & Gas Compressors, Boosters, etc., and welcome 
an opportunity of quoting for complete installations. 





hey f | | We are exhibiting at the 
|| 


INTERNATIONAL COMPRESSED AIR 
& HYDRAULICS EXHIBITION 


Visit us on stand 


No. 31 








Send for our 
informative 

and valuable /eaflet 
on ‘‘Selection, 
Installation and 
Maintenance of 


Air Compressors” 


1CGHMAN? /, 


nited AIR POWER DIVISION 
—~ BROADHEATH * ALTRINCHAM - CHESHIRE 





TELEPHONE: ALTRINCHAM 4242 (6 LINES) TELEGRAMS: TILGHMANS ALTRINCHAM 
A Member of The Staveley Coal and Iron Co. Ltd. Group 


T255 
Enter No. 1111 on reply card 
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Sinceclassicaltimethe HYDRA 
has symbolised persistent and 
unyielding opposition—like the 
repetitiveresistanceofthe' many 
headed’HYDRABRAKEsystem 
to the acceleration of railway 
wagons down an inclined track. 


By hydraulic restriction, 
HYDRABRAKES induce 
unattended wagons to run down 
gradients at creep speeds by 
offering braking resistance 
proportional to vehicle speed. 


Enter No. 1121 on reply card 
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Reproduced 
by courtesy of 
Peabody Limited 


Fire! Fire! 


This pumping and heating unit 

for oil-firing was constructed by us 

to our Customer's requirements. 

Our consultative staff is available 

to discuss your problems on any class 


of pipework fabrication, 


simple or complex, large or small. 





M and | a) 


etl keto} al=m Gl f-t 3 


Laminates are 


available in ing 


idal-t-1- me le-Cel—s— 














SIMMONS & HAWKER LTD 





NORTH FELTHAM TRADING ESTATE - CENTRAL WAY - FELTHAM - MIDDLESEX 


Fnter No. 


1131 on reply card 
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BAKER & COMPANY LTD 





STEEL MEEWHWANITE 
uP TO TWO TONS UP TO EIGHT TONS 


The word MEEHANITE is o Registered Trade Mark 


7 





Ww: 





BAS SHG 
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SILICONE GLASS PAXOLIN complying with DEF-5000 type S.1. 


SILICONE GLASS PAXOLIN having superior machining characteristics. 
This grade complies with DEF-5000 type S.1. except for impact strength. 


M & i are specialists in silicone 
electrical insulation for Class “H" applications 


We supply: Silicone Empire varnished glass. Silicone bonded mica glass sheets. Silicone commutator insulation. 
Silicone elastomer coated glass fabric tapes. Silicone bonded flexible Micanite Silicone combination insulation. 
Silicone bonded mica tape. Silicone bonded hard Micanite Silicone glass sleeving. 


ENQUIRIES ARE INVITED. 


im and ff the electrical insulation people 
THE MICANITE & INSULATORS CO., LTD., 


Blackhorse Lane, Walthamstow, London, E.17. Tel: Larkswood 5500. Grams: Mytilite, London, Telex. Telex: 25183 


“PAXOLIN” is a registered trade name of The Micanite & Insulators Co., Ltd. <g> 
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THESE ARE ONLY 
THREE OF 





GAIN BRAND 


STEEL SHEETS 











Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Elack, Galvanised, Flat 
and Corrugated 


We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain 


Metal Spraying by the most up- | ee 
to-date methods done in our | = 
works or ‘in situ.’ 9 : 


Metals deposited include: 


Zinc, “Tin. ‘Aluminio, | | DIFFERENT TOOLS 
Copper and all its alloys, % 





Cadmium, Monel Metal, etc 
NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 
METRIC SIZES. MADE FROM CHROME ALLOY STEEL. SUPERBLY 
FINISHED 

EACH ONE THE BEST IN ITS CLASS. 


mith lod McLean Lid. | TOOL UP WITH <ie) 





179 WEST GEORGE STREET | § \s 
GLASGOW, C.2. RVice 10° 


Tel.: CENeral 0442. "Grams: “‘CIVILITY Glasgow.” Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 








barre ce | i rer re 
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Stand No. 24, First Floor, 


power in its place 


Power delivered economically and accurately to the 
place where you need it — that is the function of Lang Pneumatic 


Control equipment. It can be used to control any 








processes or sequence of processes; with Lang Pneutomation in 
charge, production rises and quality of output is maintained. 


Lang Pneumatic Control equipment is available *‘ off the shelf” for 





inexpensive installation. Plan with Lang Pneumatic for efficient production. 





PNEUTOMATION CANNOT FOR ¢ 


PNEUTOMATION ENERGY UNDER 


Says Mr. Squinch: 
If work is slow — and your production’s static 
No need to fish around for clues, 


Just write to Lang Pneumatic. 


Write to: 


Lang Pneumatic L 


(ASSOCIATED WITH DESOUTTER BROTHERS [HOLDINGS] LTD.) 


OWEN ROAD - WOLVERHAMPTON Tel: Wolverhampton 2522!-2-3-4 
Telex No. 33193 


P.3640 
Enter No. 1143 on reply card 
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countless overhead operations 
including wiring, welding, painting, 


Putting men to work where they | 
can best do the job—that’s the 
task of the Simon Hydraulic Platform. 
{0 cleaning, fitting, or lifting 
and placing materials. At the touch of 
a control it moves men and tools 


It’s used in industry today for 

,; up, down, across or around, 
reaching the precise working spot 
in seconds. 












Engaged in the British Railways 
electrification programme: one of a fleet 
of 40 ft. Platforms owned by B.1.C.C. 


- job 





Photo by courtesy of BILCA 
and British Railways 





-— —— oe — 

| Truck, trailer or | 

lorry mounted | 

| models are available | 

= | with maximum | 
3 working heights 

| from 25ft. to S4ft | 





HYDRAULIC PLATFORMS 


For details and demonstratiens, write or telephone 
s5IMON ENGINEERING (MIDLANDS) LTD., Queen’s Cross, Dudley, Worcs. Dudley 54661 /3 


Dn 4 


SIMON 
GROUP 





| W Steeds OBE BSc ACG! MIMech E 
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An 


MECHANICS 
OF ROAD 
VEHICLES 


important 
new book 
for 

students of 
automobile 
engineering 


Using the term mechanics in its mathematical sense, this new 


book covers all the standard problems connected with road 


vehicles—including much material which has not hitherto been 


collected together in one volume. Starting with problems of 


equilibrium and linear and rotational motion, it proceeds to deal 
with calculations relating to torque relationships and gear boxes ; 


vibrations and springs ; brakes ; pneumatic tyres ; dynamics 


35s. net 


4d 


ind directional stability. The book has been specially written for 
by post 36s 
287 pages 


198 illustrations 


students of motor engineering, junior designers and draughtsmen, 


but it will also be of interest to students of engineering in general 


from leading booksellers 
Published for AUTOMOBILE ENGINEER by 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.!. 
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We specialise in intricate castings of all types and pride ourselves on the 


very high standard of precision we attain. Small quantities of this type of 
work are acceptable, and the more intricate—the better. 
We are always ready to assist clients’ technicians in the solving of the most 
intricate casting problems, and welcome their co-operation on our factory floor. 
When next you have a tricky casting job, consult us—yvu will find our 
friendly help and advice of great value. 


CANNOCK FOUNDRY & ENGINEERING WORKS 


CANNOCK: STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 21866 
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Pumps, 
Accumulators, 
Riveters, Presses for 
Flanging, Bending 
and Straightening, 
Deep Pressing, 
Lead Pipe Extrusion, 
Baling Steel Scrap, 





O ELLAND ROAD, 
LEEDS II 


Wool, Cotton, 
etc. 








HYDRAULIC HINGED RIVETER 


1-6" to 3-0" Gap. 20 to 30 tons power. 














SIRRON 


Dre Ss el 


Enqrues 


Main Propelling 
Diesel Engines 
In powers up to 


1,200 H.P. 





TRADE \Sinedlfy MARK 
PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
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| Where | 
Top Standards 
are required— 


CROSS British made compo- 
nents are consistently being 
specified for usein the 
products of the future. Where 
top standards are required 
CROSS componentsare 
essential, they are manufac- 
tured using a specialised 
hardening and tempering prc- 
cess, and are extremely 
accurate 





WIRE THREAD INSERTS 
SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 


OVER OR UNDER DORIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 





MANUFACTURING CO. (1938) LTD. 


COMBE DOWN - BATH « SOMERSET - Tel: Combe Down 2355/8 * Grams: Circle, Bath. 
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A.T.B. answers your heavy fabrication problems 


PP 7. 
+ 
 ~Sa 


3 
- a a 
= 


se ‘ 


One large reactor eo ee e 
for synthetic rubber industry 


Weight when empty85 m. Tons. 
Ya 


LLOYDS CLASS ! APPROVAL 


REE S 
A.T.B. FACILITIES 

AUTOMATIC AND HELIOARC 

WELDING EQUIPMENT 

HEAT TREATMENT, RADIOGRAPHY, 
RADIOISOTOPES 

DIE-PRESSED 2:1 ELLIPTICAL HEADS 
UP TO 13’ DIAMETER 

AND 5” THICKNESS 
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ACCIAIERIA 
E TUBIFICIO 
DI BRESCIA 


Represented in the U. K. by: 
L.A. POOLE & Company - Clun House - 17 Surrey Street 
Strand, London W. C. 2 - Phone: Covent Garden 0021/2 
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Where there’s dirt there’s brass was an accepted 
truth among our grandfathers, but today it is 
recognised that dirt in any form is the result of 
inefficiency. 

Smoking chimneys mean inefficient combustion. 
Dust emission from process plants may mean waste 
ofa valuable product. Any fouling of the atmosphere 
may damage goodwill of neighbours. 

In almost every case, money spent on prevention of 
atmospheric pollution can be recovered in a com- 
paratively short time. 

The Buell Engineering Co. Inc. of New York has long 
been one of the leading companies in the world in 
this field of activity and in 1959 they established a 
subsidiary in England trading under the name of 
AMBUCO to operate throughout the non-dollar 
area. Both these companies are wholly owned 
subsidiaries of Consolidated Gold Fields of South 
Africa Ltd. 

Buell Engineering recently absorbed the Northern 
Blower Co. of Cleveland, Ohio, who manufacture the 
Norblo fabric dust arrester. This also is now avail- 
able through the Ambuco organisation. 

HIGHLY QUALIFIED TECHNICAL STAFF 


The technical staff of AMBUCO are not only dust 
control specialists, but include highly qualified 


engineers from those industries which they will 

serve. Thousands of their dust collectors are already 

in use all over the world in industries such as steel, 

chemicals, cement, petroleum, fertilizers, power 

plants, etc. 

Ambuco will handle all forms of dust control equip- 

ment. For the time being their specialised equip- 

ment will be:— 

1. The Ambuco high efficiency cyclone for the collection 
of finest dusts and powders. 

2. The Ambuco low draught loss grit arrester for all 
types of boiler plants. 

3. Ambuco high efficiency 
arrester. 


ALL AMBUCO EQUIPMENT HAS THESE OUTSTANDING FEATURES 
* Guaranteed efficiency based on actual operating 
conditions. * Highest possible collection efficiency. 
* Lowest possible power consumption. * Lowest 
possible maintenance costs. * All equipment specially 
designed to process requirements. 

Ambuco engineers and laboratories are at your 
service at all times. Why not consult them on your 
next dust problem? Just ring HYDe Park 2178 or 
write for details to Ambuco Ltd., Standbrook House, 
2-5 Old Bond Street, W.1. 


automatic fabric dust 





AMBUCO 


AMBUCO LTD., STANDBROOK HOUSE 
2-5 OLD BOND STREET, LONDON, W.1 
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WATER TREATMENT 
TaN FINLAND Complete boiler-feed 


water-treatment plant for the new 


Veitsiluoto O/Y Paper Mills, Finland 


Boiler pressure 1,750 psi, 42% make-up 


One of seven similar “Boby” 
installations in Finland 
treating highly organic 
lake-water for boiler feed 
purposes. 

All plant made in Finland 
to the designs of 

William Boby & Co. 


Demineralisation Plant for Boiler feed make-up, 
capacity 13,400 g.p.h. and base-exchange softener 
for condensate returns, capacity 18,000 g.p.h. 


TREATMENT 


Deaeration Plant, capacity 250,000 p.p.h. with 
30 minutes storage. 


Established in 1875 


WILLIAM BOBY & CO. LTD. 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Tel: Rickmansworth 4251 
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Efco-Udylite Plating Plant at Gillette Industries Ltd. 


Hillacte use COBEX 


Cobex rigid vinyl sheet has the edge on any comparable material, 
especially when it comes to cutting out corrosion. That’s why Gillette 
Industries Ltd. has had a new fume extracting plant made from Cobex 
for their fully automatic Efco-Udylite nickel plating plant at Isleworth. 
The plant was built and installed by Electro Chemical Engineering Co. 
Ltd., A.C. Plastic Industries Ltd. being responsible for the fabrication 
and fitting of the plastics ducting and extraction equipment. Cobex was 
chosen for its excellent corrosion resistance, outstanding ease of fabrica- 
tion and non-inflammability. As for fabrication, Cobex is first-class for 
deep-draw moulding. vacuum forming, sawing, drilling and welding fora 
start—but there is much more to know about this profitable material, 
so send for the Cobex book of words. 





RIGID VINYL SHEET 
BX PLASTICS LIMITED 


J ( The British X ynite Company Ltd. 
4 Cobex Sales Division, Brantham, Manningtree, Essex. 
Tel: Manningtree 401 





TA37I4 
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SUITABLE FOR ALL INDUSTRIAL 
APPLICATIONS 


The ‘* Metcalfe’s'’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
ona suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 
(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 

(2) Steam supply at any pressure 
above 60lbs. per square inch. The 
consumption is 700ibs. per hour. 
The Washer is extremely simple to 
operate and can be easily operated 
in complete safety by unskilled 
personnel. 


Photo by kind permission of the Vulcan Foundry Ltd 
CLEANING A LCCOMOTIVE 


The high temperature and pressure of the jet make it un- 


equalled for power and efficiency and the use of cleaning solutions is 


not normally required. 


CLEANING A SLAUGHTER-HOUSE FLOOR ® 


ADVANTAGES OF THE ‘D & M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 

@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 

(3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
uSual working pressures. 

(4) It will operate satisfactorily with low 
steam pressures (60ibs. per square inch 
upwards). 

(5) It can be operated with perfect safety 
and satisfaction by a non-skilled labourer. 
(6) Simple, compact and light. 


(7) No detergents or cleaning solutions 
are normaily necessary. 

(8) No other system offers the same flexi- 
bility at low operating costs, low main- 


tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 
§® (9) A wide range of jet temperature and pressure is available so that the apparatus is 


suitable for all types of requirements 


WRITE FOR LEAFLET S.1! 


INJECTOR WORKS - 





ROMILEY - MANCHESTER) 





Telegroms : EXHAUST, ROMILEY 


Telephone : WOOdley 2626 (2 lines) 
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INDUSTRIAL MAGNETS 
for INDUSTRY 


£77 




















Heavy Duty Lifting Magnet 
LIFTING MAGNETS FOR 


SHIPYARDS AND STEELWORKS. 
SUSPENSION MAGNETS AND 
MAGNETIC PULLEYS FOR 
PURIFICATION AND PROTECTION 
IN PROCESSING PLANTS. 


MAGNETIC EQUIPMENT AND 
CONTROL GEAR OF ALL TYPES 
TO SUIT ANY SEPARATION OR 
EXTRACTION APPLICATION. 








Electro and 
Permanent Magnetic Pulleys 
for the removal of Tramp Iron. 


_M 


INDUSTRIAL MAGNETS LTD 


rem a 





INDUSTRIAL MAGNETS LTD. 


28 Station Road, Acocks Green, Birmingham 27 


Telephone: ACOCKS GREEN 0706 
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MORE 


THAN fe} 
REALISE | 


HUNDREDS of products gain selling 
advantages when they are made of 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 
are always in demand. Strength... 










RECOMPRESSION 
CHAMBERS 











PHOTO- ~ 
GRAPHIC 
EQUIPMENT 







MOBILE STACKERS 





















lightness . . . exceptional corrosion 
resistance . . . workability . . . good 
electrical properties . . . attractive 


modern appearance. 

Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 
of our many aluminium alloys. 


GARDEN 
FURNITURE 


Photo: courtesy E. R. Buck & Sons Ltd 








4 Make more of ) MM 


AEG. TRADE MAAK 


JAMES BOOTH ALUMINIUM LIMITED -: KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 





Extrusions, large forgings, plate, sheet, strip and tubes in light alioys 
TGA 18G \e8 
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is made from 'd SI Nylon 11... and that makes it special. If 


you'd made the same thing in, let's say steel for instance, it would have 
needed lubricating for a start all the time—which is just what you wouldn't 
have to do if you’d made it of RALSIN in the first place. And last; they 
really do last... made of RALSIN. Silent meshing too... smeshing! 


RALSIN in light engineering provides mouldings 
and extrusions of great mechanical strength which 
are dimensionally stable, shock and abrasion 
resistant and light in weight. 

For prototype work, RALSIN can be machined. The 
material has a high degree of dimensional stability 
and piece parts produced from RALSIN are capable 
of being operated continuously at temperatures up 
to 100 C and down to as low as —64 C 


WHIFFENS chemicals for industry 


RALSIN (density 1.04) is the lightest polyamid: 
available commercially. There are many ways 1: 
which RALSIN can improve your present products; 
it can also be instrumental in achieving success- 
particularly with intricate projects. Whiffens Publi- 
cation No. R/2/16 will give you all the details you will 
need about its application and characteristics. Their 
Technical Service Department will be happy to talk 
over any particular details of application with you. 


A member of the Fisons Group of Companies Sole agents for RALSIN in the United Kingdom, Commonwealth 
of Australia and Dominions of New Zealand and Canada. 


WHIFFEN AND SONS LIMITED 


Willows Works - Derby Road - Loughborough - Leicestershire - Telephone: Loughborough 3141 









RY WS3 
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It’s NEW... 
It’s NYLON... 


It's THOREX 


“KING OF | Ji 
SOFT HAMMERS” 


Made in 5 sizes from 1” to 2” diameter, 
and 4 lb. to 3 lb. in weight. Price from 
10 - to 35/- each. Patented in principal 
Countries. 


































loosening in use. 





The nylon faces, which are turned from a special grade of nylon 
rod, screw into a machined steel head, and can be fitted or 
replaced by hand in a few seconds. 
shoulder for increased strength, 
This super quality nylon gives a firm but 


They are made with a 
and serrations to prevent 


resilient blow that does not mar the work, is extremely durable. 


and will not crack nor chip. 
hammer THOR has produced in 25 years, 
Buyers and Senior Staff are invited to 


Production Managers, 
write for a free test sample 


THOREX is the best “‘ soft’ 
and Works and 


and further particulars 


A wide range of THOR Rawhide, Copper, Plastic and Rubber 
hammers is also available for factory use by toolmakers, metal 
workers, mechanics, fitters, assemblers, etc. 


THOR HAMMER COMPANY 


HIGHLANDS RD., 


SHIRLEY, BIRMINGHAM 


Telephone: SOLihull 4695 (4 lines) 
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; CASTINGS IN GREY IRO 
TO SPECIFICATION "R 


THE ENGINEE 
_ [MDUSTRY a 


TO Two rons) 





2ENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX | 


TELEPHONE, 





BTAIMES 4261 
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CYLINDER OF THE 


EXCEPTIONALLY 
OF REGULATION 






by NEWMAN HENDER & CO. LTO 


— VALVES | 


are the amiwer 










THE BRITISH STEAM SPECIALTI 


Beate! Manchester, Meowrnssione Trae Gremingham Belfarr 


PRESSURES vp TO 900 P.Su. 
TEMPERATURES up ro 900° F. 


A REGULATING 
STOP VALVE 


THE STAINLESS STEEL 
CLACK AND SEAT GIVE 
MAXIMUM PROTECTION 
TO THE VALVE FACES 
WITH NEGLIGIBLE 
PRESSURE DROP. 


SUITABLE FOR STEAM, 
GAS, OIL, AIR AND 
HIGH PRESSURE HOT 
WATER. 







ES LIMITED 


FLEET STREET LEICESTER 
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FARRAR/\BOILERS 





FOR ALL INDUSTRIAL PURPOSES 
including installations for 
GASWORKS HOTELS 
HOSPITALS SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 


Telegrams: Farrar, Newark 1143 
Telephones: Newark 1143-4-5 


RAISE <CRRRAR’ 


STEAM with AL 
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MICA 


ESTABLISHED 1840 


INSULATION 


WATER GAUGES 
ETC. 











F. WIGGINS & SONS 


9-11 TREDOWN RD... SYDENHAM, 5.E.26 
Tel: SYDenham 7660 
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SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured by 
i ae) 


JOHN TONKS: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


elephore Totog tans. 
querreco 24679 TOMKS SHEPFINLOD 
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BEARING RECONDITIONING 


ANY SIZE UP TO 12” SHAFT 
DIAMETER 








Wheatley ¢ Whiteley 


99, Kirkstall Rd., Leeds, 3 Tel. 31122 
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air powered hand tools _.< 
onan one er 


2 aon Lexie ts Rye ae 


IMPACTOOLS 


SMALL : 
MULTI-VANE ~<vye 
DRILLS 


SCALING 
HAMMERS 


LE A A Aone: ane 
A TS RE I eR ET SS mR eee cee eee 


P.3781 


Ingersoll-Rand hand-held power tools are made 
and designed specifically for the following 
industries Please tick the industry with which 
you are concerned. Descriptive literature wili 
be mailed to you by return 





TORQUE CONTROL 


SAND IMPACTOOLS 


R A M M E R Ss Oil & Petroleum 

tron and Steel 
Fabricated Metals 
Automobile 

Aircraft 

Railway 

Ship and Boat Building 
Machinery (Mechanical) 
Machinery (Electrical) 
Mining 

Public Utilities 
(Electricity, Gas, Water, Telephone, etc.) 


NAME 
COMPANY 
ADDRESS 


= pele a 


Bt rd 


. aN a 








INGERSOLL- Yan COMPANY LIMITED 


165 QUEEN VICTORIA STREET LONDON EC4 - TEL: CEN 5681 
SCOTTISH OFFICE: 20 RENFREW STREET GLASGOW C2 
wats DOUGLAS 1233 - GRAMS: INGERSOLL GLASGOW 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT + TENDERS - 
PATENTS - 


Lineage Rate. 4/6 per line of approximately 6 words. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of ¢-page (12 column inches) and upwards, e.g., ¢-page £29 10s. 4-page £54. 


FOR SALE - MACHINERY, etc.,. WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES 
Inch Rate. 48/- per single column inch and pro rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of ¢-page (12 column inches) and upwards, e.g., d-page £25 10s. 4-page £48. 


Lineage Rate. 4/- per line of approximately 6 words. 


MISCELLANEOUS - 
Minimum 18/-. 


Minimum 16/-. 


EDUCATIONAL - 
AGENCIES - 


DIRECTORS - 





BUSINESSES and PREMISES - 
PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 


BUSINESS OPPORTUNITIES 


12 lines to 1 Inch. 
Full page £100. 
FOR HIRE 


12 lines to 1 inch. 
Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 Inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a t-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


Tuesday for publication on Friday of the same week. 


If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Advertisements for publication should be addressed to :—Classified Advertisement Dept., ““ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 





NIGERIAN COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 


FACULTY OF ENGINEERING OF 
UNIVERSITY COLLEGE, IBADAN, AT 
NIGERIAN COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 


SENIOR LECTURESHIPS OR 
LECT URESHIPS 


Applications are invited for SENIOR LECTURE- 
SHIPS OR LECTURESHIPS in : 
Civil Engineering 
Mechanical Engineering 
Electrical Engineering 
in the Department of Engineering, which has been 
recognised as the Faculty of Engineering of University 
College, Ibadan, in Special Relation with the 
University of London 
Salary scales (Contract) including 20 per cent 
contract addition and inducement addition of 
£240 to £300 p.a., payable to overseas officers only 
Senior Lecturer : £2475 by £90 to £2745 p.a 
Lecturer £1500 by £75 to £2400 p.a 
Gratuity at £150 p.a. Free first class passages 
(up to a maximum of four adult passages) on appoint- 
ment, termination and annual leave in Part- 
furnished quarters at rental. Children’s U.K 
maintenance and other allowances Appointments 
normally on contract for two sessions in first instance 


low 


and renewable 

Pensionable appointments with consequently lower 
salary and without gratuity may be available in 
certain circumstances. 

Detailed applications (6 copies), naming 3 referees 


to Secretary, Inter-University Council for Higher 
Education Overseas. 29, Woburn Square, London 
W.C.1, from whom further particulars may be 
obtained E9$37 





SURREY EDUCATION COMMITTEE 


WIMBLEDON TECHNICAL COLLEGE, 
GLADSTONE ROAD, S.W.!9 


GRADE B ASSISTANT 


GRADE B ASSISTANT required September, 
mainly to teach ENGINEERING DRAWING in 
Ordinary National and Machine Shop Engineering 


Courses. Preference to candidates with good Draw- 
ing Office experience and knowledge of Workshop 
Technology, who are corporate members of Insti- 
tution of Mechanical Engineers. Salary, Burnham 
Technical Scale, plus London Allowance 
Application form and further particulars obtain- 
able from Principal, to be returned by 6th May, 
1960 E9558 





UNIVERSITY OF LIVERPOOL 
APPOINTMENTS 


Applications are invited for the following posts 
in the Department of Civil Engineering 

TWO POSTS OF LECTURER: The initial 
salary will be within the range £900 to £1650 per 
annum, according to age, qualifications and experi- 


nce 

DEMONSTRATOR : The initial salary will be 
within the range £600 to £650 per annum, according 
to age, qualifications and experience 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, quoting reference CV/En, should be received 
not later than 28th May, 1960, by the Registrar, 
from whom further particulars of the conditions of 
appointment may be obtained E9548 











UNIVERSITY OF MELBOURNE 


SENIOR LECTURER IN 
MECHANICAL ENGINEERING 


Applications are invited for the above-mentioned 
position 

The salary range is £A2200 to £A2600 per annum 
Commencing salary will be fixed according to quali- 
fications and experience. Superannuation similar to 
F.S.S.U. in Great Britain will be provided 

Further particulars may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
W.C.1 

Applications close in 
3ist May, 1960 


London on 
E9556 


Australia and 


PUBLIC APPOINTMENTS 


WARWICKSHIRE EDUCATION 
COMMITTEE 


MID-WARWICKSHIRE COLLEGE OF 
FURTHER EDUCATION, 
WARWICK NEW ROAD, LEAMINGTON 
SPA 


Principal : H. M. MARKLEW, M.Sc., A.M.1.E.E 


ENGINEERING DEPARTMENT 


Applications are invited for the following full-time 
appointments, duties to commence on September Ist, 
1960 


SENIOR LECTURER.—Candidates must have 
Graduate or equivalent qualifications, good industrial 
experience, and lecturing experience at H.N.C. or 
post-H.N.C. level in either MECHANICAL OR 
PRODUCTION ENGINEERING subjects. Experi- 
ence in Management Subjects or Metrology may 
be of advantage. The post will involve a substan- 
tial share in departmental administration. 

LECTURER IN MATHEMATICS to H.N.€ 
level.—Candidates should have Graduate qualifica- 
tions and extensive experience in teaching of Mathe- 
matics to technical students. Ability to take Physics 
io G.C.E. ** A” level and responsible experience in 
these subjects through a range of courses would be 
advantages 

LECTURER IN PRODUCTION ENGINEER- 
ING, to take Workshop Technology and associated 
subjects including Workshop Practice, to H.N.C 
and Final C.G.L.1. level. Candidates should have 
post-H.N.C qualifications and good industrial 
experience. A sound knowledge of machine tools 
and processes, and ability to take high level practical 
work is required 

Grade “ B"’ ASSISTANT, to take ELECTRIC AL 
INSTALLATIONS subject to at least C.G.L.1. * 
Certificate level. Candidates must be adequately 
qualified and have good industrial experience, and 
must be able to deal with practical installation work. 
Ability to offer ancillary subjects, or additional 
mechanical craft subjects, would be an advantage. 

Grade “ B*’ ASSISTANT, to take AGRICUL- 
TLRAL ENGINEERING for C.G.L.1. courses 260 
and 261. Candidates should have Engineering or 
Agricultural Engineering qualifications and wide 
experience in the repair and overhaul of tractors 
and Agricultural machinery, including the setting of 
equipment in the field. A sound knowledge of 
workshop processes, including welding, is required. 

Salary in accordance with the Burnham Technical 
Report, viz., Senior Lecturer £1550 by £50 to £1750 
per annum ; Lecturer, £1370 by £35 to £1550 per 
annum ; Grade “* B,”’ £700 by £27 10s. to £1150 
per annum. In the latter case, suitable additions to 
minimum will be made for appropriate industrial or 
teaching experience, or qualifications. 

Application forms and further details are obtain- 
able from the Principal and should be returned within 
two weeks of the —. of the advertisement. 

. YORKE-LODGE, 


E9577 A Education Officer 





UNIVERSITY OF MALAYA IN 
KUALA LUMPUR 


LECTURESHIPS OR ASSISTANT 
LECTURESHIPS IN ENGINEERING 


Applications are invited for appointment to 
LECTURESHIPS or ASSISTANT LECTURE- 
SHIPS IN ENGINEERING, depending on the 
qualifications and experience of the successful 
candidates. The appointees will be expected to 
assume duty as early as possible. Special attention 
will by given in cons dering one of the appointments 
to candidates competent to conduct courses in 
Metallurgy to degree level. Candidates must be 
University graduates in Engineering and hold 
recognised professional qualifications 

The salary scale for a Lecturer is £1148 by £49. 
£1442/£1540 by £56—£1820, and for an Assistant 
Lecturer £1001 by £49 to £1099. In addition a 
variable allowance is at present paid at 35 per cent 
of basic salary subject to certain maxima, together 
with expatriation allowance at specified rates. 

First class sea passages are provided for the 
appointee and his family ; a furnished house or flat 
is also provided at a reasonable rental. 

Further particulars and information as to the 
method of application may be obtained from the 


Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
Ww.C.1 

Applications close, in Malaya and London, on 
th May, 1960 E9557 


PUBLIC APPOINTMENTS 


PLYMOUTH AND DEVONPORT 
TECHNICAL COLLEGE 


Principal E. BAILEY. B.Sc., F.R.1.€ 
A.M.L.Chem.§ 
SENIOR LECTURER IN CIVIL 


ENGINEERING 


Required in September, 1960, for additional courses 
in the College 

SENIOR LECTURER IN CIVIL ENGINEER- 
ING, to teach to Degree and H.N.C. (Civil Engineer 
ing) levels in one or more of Structural Analysis, 
Design of Reinforced Concrete and Structural Stee! 
Work, Soil Mechanics Candidates should be 
Chartered Civil Engineers and hold an Engineering 
Degree and have had good industria! experience and 
preferably teaching experience 


Salary : Burnham Technical Report 
Senior Lecturer : £1550 by £50 to £1750 
Forms and particulars (stamped, addressed 


envelope) obtainable from Clerk to the Governors, 

Education Offices, Cobourg Street, Plymouth, to 

whom they should be returned by 10th May, 1960 
E9575 





UNIVERSITY OF DUBLIN 


TRINITY COLLEGE 
RESEARCH STUDENTSHIP 
ENGINEERING 


IN CIVIL 


for a RESEARCH 
ENGINEERING, 


invited 
Civil 


Applications are 
STUDENTSHIP IN 
value £500 per annum, for two-year period 
beginning September 21, 1960. A candidate must 
be a University Graduate in Engineering and, if 
appointed, will be required to register as a research 
Student. 

Further information may be obtained from the 
Professor of Engineering, Trinity College, Dublin 
who will receive applications until June Ist, 1960 
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H.M. DOCKYARD TECHNICAL 
COLLEGES 


ASSISTANT LECTURERS (GRADE A or B) 


Pensionable (non-contributory) posts for 
men two in Electrical Engineering (Portsmouth 
and Rosyth); one in Mechanical Engineering 
(Rosyth) ; one (Grade A only) in English with 
a modern language (Chatham). Ability to help with 
other subjects essential. Appointment as soon as 
possible, preferably by September, 1960. Qualifi- 
cations: University degree or equivalent, and 
ability to teach special subject to H.N.C. standard. 
Final year students may apply. Burnham scales for 
Technical Colleges (no deduction for pension). 
Write Civil Service Commission, Burlington Gardens, 
London, W.1, for application form, quoting 5125/60, 
Closing date 12th May, 1960 £9539 





CITY OF NOTTINGHAM 


APPOINTMENT OF CITY ENGINEER AND 
SURVEYOR 


Applications are invited from persons who have 
the necessary experience and qualifications for the 
appointment of CITY ENGINEER AND SUR- 
VEYOR, at a salary of £3340, rising by one increment 
of £115 and two further increments of £110 to 
£3675 per annum. 

The gentleman appointed will be required to devote 
the whole of his time to the duties of the office and 
will not be permitted to hold any other appointment 
or engage in any other work. 

The appointment carries superannuation and the 
selected applicant will be required to pass a medical 
= and to contribute to the superannuation 
fund. 

Applications, stating age, previous experience and 
Present position, accompanied by two testimonials 
and the names of two persons to whom reference 
can be made, must be delivered to me not later than 
the last post on the 18th May, in an envelope endorsed 

* City Engineer.” 


: lr. J. OWEN, 
The Guildhall, Town Clerk 
Nottingham E9562 


PUBLIC APPOINTMENTS 


BRITISH TRANSPORT 
COMMISSION 
RESEARCH DEPARTMENT OF 
BRITISH RAILWAYS 


British Railways are expanding the scientific 
research staff in their laboratories at Derby, and 
have vacancies in the following grades 

(1) SCIENTIFIC OFFICERS, GRADE i. 
Maximum salary £1150 per annum for work on 

(a) Rolling stock, including the study of the 


riding of vehicles and the measurement and evalua- 
tion of dynamic stresses in them, performance of 
bearings, &c. 

(b) Marshalling and the movement of wagons 
transit and vibration shocks, the measurement and 
computation of design factors needed for mechan- 
ised yards 

(c) Electronics—providing instruments needed i 
the above fields ; a sound understanding of electrical 
fundamentals essential, together with a knowledge 
of modern measuring techniques 

Candidates for the above positions must have a 
good Degree and/or professional! qualifications, and 
have previous experience in engineering or research. 

(2) SCIENTIFIC) OFFICERS, GRADE a: 
Salary £698 per annum rising to £1034 per annum, 
depending on previous experience, for work on 

(a) The assessment of the strength of bridges and 


Structures, including measurements of dynamic and 
Static stresses 
(b) The development of vacuum braking systems, 


studies of air flow over vehicles and 
including some Wind Tunnel work 

Candidates for these positions must have a good 
Degree, but previous experience in research is not 
essential 

(3) SENIOR TECHNICAL ASSISTANTS 
Salary range £875 per annum rising to £1034 per 
annum for work in most of the fields previously 
mentioned, but including work on permanent way 
problems such as long welded lengths, rail stresses, 
formation loading, &c 

Candidates must be in possession of the Higher 
National Certificate, with appropriate engineering 
training, preferably with Graduate membership of 
one of the leading Engineering Institutions. Some 
experience of experimental procedure an advantage. 

All applicants will be in competition with Railway 
staff, and must pass the Railway Medical Officer if 
selected for one of these posts. Selected applicants 
will be eligible for membership of the Superannua- 
tion Fund, and to certain travel facilities, after 
serving a probationary period 

Applications to be sent to : 

Director of Research (British Railways), 

British Transport Commission, 
222 Marylebone Road, 
London, N.W.1. 


structures, 
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CIVIL SERVICE COMMISSION 


CIVIL, STRUCTURAL AND 
PUBLIC HEALTH ENGINEERS 


Pensionable posts for men and women at least 25 
and under 35 of Ist January, 1960 (extension for 
regular Forces service, Overseas Civil Service, 
established civil service and temporary Government 
service as Civil, Structural, or Public Health Engineer), 
Candidates must have achieved Corporate member- 
ship of an appropriate professional Institution or 
have passed examinations necessary for attaining 
such membership. Some posts require qualifications 
in certain subjects. Starting salary (men, London) 
from £830 to £1125, according to age. Scale maxi- 
mum (London) £1300. Promotion prospects, Write 
Civil Service Commission, 17, North Audley Street, 
London, W.1, for application form, quoting S/64-66/8, 

£9538 





EAST AFRICAN RAILWAYS AND 
HARBOURS ADMINISTRATION 


ASSISTANT MECHANICAL ENGINEER 

Pensionable appointment. Salary : £1170— 
£1755. Free passages. Free furnished quarters for 
first tour ; thereafter furniture rental is payable. 

Candidates, 25 35 years, must have passed or be 
exempt from Parts I and II of the examination of the 
Institution of Mechanical Engineers and have served 
an apprenticeship with a British railway or a firm of 
locomotive or diesel engine builders, followed by at 
least 4 years’ practical experience in the Mechanical 
Department of such an undertaking. 

Write, Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
and experience, quoting BCD 173/06/D4. E9570 


Classified Advts. continued on page 126 








PUBLIC APPOINTMENTS 


NORTH EAST DERBYSHIRE 
JOINT WATER COMMITTEE 


TECHNICAL STAFF 


Applications are invited for the following appoint- 
ment on the staff of the Engineer and Manager 

The commencing salary will be in accordance wit! 
qualifications and experience 

The appointment offers good experience in water- 
works design and construction 
SENIOR ASSISTANT ENGINEER 

(A.P.T. Grade IV £1065-—£1220.) 

Applicants must be Corporate Members of the 
Institution of Civil Engineers and they should have 
had previous experience in the design and con 
struction of service reservoirs, ireatment plants and 
Pumping stations 

Housing accommodation will be made available 
to the successful applicants and a car allowance will 
be paid up to 8 h.p. in accordance with the National 
Scale 

The post is superannuable and the successful 
applicant will be required to pass a medical examina- 
tion 

Applications, stating age, qualifications, experience 
and appointments held, together with the names of 
two referees, should be submitted to the undersigned 
not later than 14th May, 1960 

H. O. HAWKINS 

Rural Council House, Clerk 
Saltergate, 

Chesterfield. 


KINGSTON GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


£9571 





Two ASSISTANT ENGINEERS 


Applications are invited for the appointment ot 
TWO ASSISTANT ENGINEERS (one to assist the 
Senior Engineer in supervising the engineering 
services of Kingston Hospital, and the other to be in 
charge of the Engineering Department of the Royal 
Hospital, Richmond), from candidates who have 
completed an apprenticeship in mechanical engineer- 
ing and have experience, preferably in a hospital, 
of the principles and practice of the efficient operation 
of steam and oil-fired boiler plants Ordinary 
National Certificate in Mechanical Engineering 
desirable Good residential quarters available 
Pension scheme in force 

Salary scale : £575 by £25 (5) to £700 per annum 
plus London Weighting (Commencing point according 
to previous experience 

Apply, with details of age, qualifications and 
Previous experience, with names of two referees, to 
Group Secretary, Kingston Group Hospital Manage- 
ment Committee, 35, Coombe Road, Kingston- 
upon-Thames, Surrey E9563 





SURREY COUNTY COUNCIL 


Hi GHWaYs AND BRIDGES 
DEPARTMENT 


yams and nen! eietiiehia have vacancies 
fo 

(a) QUALIFIED CIVIL ENGINEERS experienced 
in modern methods of design and construction of 
roads and bridges. Duties will include the design 
of major road improvements, including two-level 
junctions. 

(b) ENGINEERING ASSISTANTS. Appointments 
provide suitable experience for those proceeding 
to a professional qualification 

SALARY RANGES for 
(a) Between £785 and £1375 per annum, and 
(b) Between £610 and £1065 per annum, 

plus London Allowance 
Particulars and forms of application, returnable 

by 14th May, [960, from County Engineer, County 

Hall, Kingston-upon-Thames. E9664 





WEST KENT MAIN SEWERAGE 
BOARD 


JUNIOR ENGINEERING ASSISTANTS 


ENGINEERING ASSISTANTS 

1 (£610-£765 per annum, plus 
London weighting). Experience of general engineer- 
ing drawing-office practice is essential. Local 
Government superannuation. 

The Board's District covers 172 square miles ; the 
population exceeds 600,000. Current work includes 
new main sewers in tunnel and the design and con- 
struction of new purification works 

Applications, with full personal details, particulars 
of education, training and experience, and the names 
and addresses of two referees, to William Howard, 
B.Sc., M.LC.E., Engineer to the Board, within ten 
days of publication of this advertisement 

W. JEFFERY, 
Secretary of the Board 


Two JUNIOR 
required, in A.P.T 


20, Blyth Road, 
Bromiley, Kent 


THURROCK URBAN DISTRICT 
COUNCIL 


TWO ASSISTANT ENGINEERS 


E9544 





Thurrock Urban District Council (population 
107 100 increasing) (Engineer and Surveyor’s Depart- 
ment) require TWO ASSISTANT ENGINEERS 
Salary, A.P.T. IV : £1065 to £1220 p.a. Applicants 
should be Chartered Civil or Municipal Engineers, 
or have equivalent qualifications, and have extensive 
civil engineering experience and be capable of design- 
ing and supervising construction of major schemes 
In particular, experience is desired in sewerage and 
sewage disposal and or bridges and roads. Housing 
accommodation may be considered if successful 
candidates reside more than 20 miles from Thurrock. 
Appointment pensionable. Applications, stating 
age, qualifications, and experience, and quoting 
three referees to the Clerk of the Council, Council! 
Offices, Grays, Essex, by 26th April 1960. Canvass- 
ing disqualifies. Relationship with Members or 
Senior Officers of the Council must be eee 


PUBLIC APPOINTMENTS 
SCIENTIFIC CIVIL SERVICE 


SENIOR SCIENTIFIC OFFICERS 
AND SCIENTIFIC OFFICERS 


The Scientific Civil Service needs men and women 
for pensionable posts as (a) SENIOR SCIENTIFIC 
OFFICERS and (b) SCIENTIFIC OFFICERS in 
all major scientific fields, including PHYSICS, 
CHEMISTRY, METEOROLOGY, MATHE- 
MATICS and BIOLOGY Some particular 
vacancies include 

PHYSICISTS ELECTRICAL 
research in the application of 
machine tools 

PHYSICAL CHEMISTS 

CHEMISTS for research in high polymers 

BOTANIST for study of bryophyta. 

PHYSIOLOGIST for work at the 
Aviation Medicine 

PALAEONTOLOGISTS to specialise in Paleo- 
botany and for work on Fossil Mollusca 

MINERALOGIST to’ work = on 
(Petrologist with sound knowledge of 
preferred) 

ZOOLOGISTS to specialise in the taxonomy of 
the Porifera and in Serological and other histo- 
chemical techniques applicable in Zoology and 
Anthropology 

Qualifications normally first or second class 
honours degree in science, mathematics or engineer- 
ing, or equivalent attainment; additionally, for 
least 3 years’ relevant (e.g post-graduate) 
experience. Normal age limits : (a) between 26 and 
32 (b) between 21 and 29, with extension for 
regular Forces Service and Overseas Civil Service 
London salaries (men): (a) £1233 to £1460; (b) 
£655 to £1150 provision for starting pay above 
minimum Promotion prospects Write Civil 
Service Commission, 17, North Audley Street, 
London, W.1, for application form, quoting (a) 
S 53/60 ; (b) 8/52/60 £9540 


ENGINEERS for 


servo-control for 


Institute of 


Meteorites 
Physics 


(a) al 





AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


Air Ministry require “ASSISTANT MECHANI- 
CAL AND ELECTRICAL ENGINEERS, for 
design, construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary : 
£805 at 25 to £1095 at 34 or over, thereafter rising to 
maximum £1260, with increase for London and 
slight decrease for country districts. Appointments 
non-pensionable but long-term. Promotion prospects 
5-day week with 4 weeks 2 days leave a year initially. 
Special allowance in addition to salary during 
overseas service. 

Qualifications and experience : 

(i) (a) University Degree or equivalent Diploma 
in Electrical and/or Mechanical Engineering 
with at least 2 years’ apprenticeship ; or 
Graduate or Corporate Member of I.E.E., 
with at least 3 years’ apprenticeship ; or 
(c) Graduate or Corporate Member of 
I.Mech.E., appreciable electrical engineering 
experience, with at least 3 years’ apprentice- 
ship ; and 
Have been employed for minimum of 2 
years with well-established engineering 
concern and gained wide experience in both 
electrical and mechanical engineering 
practice. 

Applicants must be natural born British subjects, 
between ages of 25 and 45. 

Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting D.158/OA. E9 


(b) 





BECHUANALAND 
PROTECTORATE 


PUBLIC WORKS ‘DEPARTMENT 
ENGINEER (MECHANICAL) 


To assist the Senior Engineer (Mechanical) in the 
running of the Government Workshops, transport 
and mechanical equipment, 

Permanent or contract/gratuity appointment. 
Salary in range £928 to £1848. Rented quarters. 
Free passages. Children’s education allowance. 

Candidates must be A.M.I.Mech.E. or possess 
B.Sc. in mechanical engineering with at least 5 
years’ relevant experience. 

Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
and experience, quoting BCD 112/76/013/D4. 

E 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


EASTERN DIVISION 


3RD ASSISTANT ENGINEER (CIVIL AND 
MECHANICAL) 


Applications are invited for for the following appoint- 
ment 

3RD ASSISTANT ENGINEER (CIVIL AND 
MECHANICAL), Divisional Electrical Department 
(Design and Construction Section), Divisional 
Headquarters—Cockfosters. 

Salary : N.J.B. Class AX/DX, Grade 5, £1090 by 
£28 to £1215/£1320 per annum, plus London 
Weighting. 

The successful applicant will be required to super- 
vise Contractors in the construction of civil engineer- 
ing works for transmission substations. 

Applicants should have received training in civil 
and or mechanical engineering and have experience 
in the construction of substations, and should prefer- 
ably intend to qualify for Associate Membership of 
of the Institutions of Civil, Mechanical or Elec- 
trical Engineers 

Experience in the construction of transmission lines 
on steel towers would be an advantage 

Apply by 7th May, 1960, quoting Staff Vacancy 
No. 1319, giving age, details of qualifications and 
experience, to the Controller, Central Electricity 
Generating Board, Eastern Division, West Farm 
Place, Chaik Lane, Cockfosters, Barnet, Herts. 
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PUBLIC APPOINTMENTS 


GOVERNMENT OF BRITISH 
GUIANA 


PUBLIC WORKS DEPARTMENT 


MECHANICAL ENGINEER 


To maintain ali Public Works Department equip- 
ment, including road-making equipment and sea 
and river defence machinery 

Contract appointment 
£1100-£1400 per annum 
salary. Free passages 

Candidates must be 
I.Mech.E., or exempt from Parts I and 
Institutions’ examination with at least 
relevant experience. 

Write, Director of Recruitment, Colonial Office 
London, S.W.1, giving full names, age, qualifications 
and experience, quoting BCD112/30/011/D4 

E9579 


Salary in the range 
Gratuity 224 per cent ot 


A.M.I.Mech.E. or Grad 
Il of the 
five years 





ROYAL NAVAL COLLEGE, 
GREENWICH 


Assistant Professorship 
of Applied Mechanics 


Applications are invited from men aged 
at least 31 on Ist January, 1960, with high 
academic qualifications in Engineering, and 
teaching and research or industrial experi- 
ence Advanced knowledge of structural 
design and strength of materials, and good 
mathematical ability are desirable. 

The duties will include lecturing, design of 
experiments, and supervision of student 
research in specialised fields, e.g. dynamics of 
machinery, mechanical vibration, fluid 
mechanics, mechanical control systems 
Research facilities are available. The 
successful applicant should be available to 
take up appointment in January, 1961, or 
earlier. Secondment from the Scientific 
Civil Service considered. Salary £2400 to 
£2700 Starting salary may be above 
minimum. Single accommodation may be 
provided Application forms may be ob- 
tained from Civil Service Commission, 17 
North Audley Street, London, W.1, quoting 
$/5128/60, and should be returned by 
17th May, 1960. 

E9536 














TENDERS | 


INDIA STORE DEPARTMENT 
The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of :-— 


REF. No. 








18177/59/BMB/HAL. 

TWIN SPINDLE, TWO-WAY, SPECIAL 
BORING MACHINE with Hydraulic Saddles 
and drives for Integral Coach Factory. 

The Tender forms with schedules and specifications, 
which are returnable on 26th May, 1960, may be 
obtained from the above Office (C.D.N. Branch) on 
payment of a fee of 10s. (not refundable) for each 
Tender. 

The applications for Tenders should clearly state 
the above reference. E9530 


TENDERS 
INDIA SUPPLY MISSION 


The Office of the India Supply Mission, 2536, 
Massachusetts Avenue, N.W., Washington 8, D.C., 
United States of America, invites TEND ERS for 
the following : 

(a) TENDER ENQUIRY No. SE.163 

For the SUPPLY of BOURDEN GAUGE and 

MASTER GAUGE required by Uttar Pradesh 

Irrigation Research Institute, Roorkee, India. 

(b) TENDER ENQUIRY No. SE.119, REIN 

For the SUPPLY of a HYDROGEN GAS 

GENERATOR, capable of delivering 50 cubic 

feet. Required by Hindustan Antibiotics, India. 

(c) TENDER ENQUIRY No. S.E.122/REIN 

For the SUPPLY of SUBMERGED COIL 

TYPE AMMONIA COOLER to cool brine in a 

tank to 20 deg. Fah. unit to be rated 12 5 tons 

refrigeration. Required by Hindustan Antibiotics, 

India 

(d) TENDER ENQUIRY No. S.E.162 

For the SUPPLY of 15 SETS 300 400 g.p.m., 

300/250 feet Head ELECTRICAL SUBMERSIBLE 

PUMPING SETS. Required by Neyveli Lignite 

Corporation Ltd., Madras, India 

Specifications, etc., relative to the above specifi- 
cations can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of 14 shillings and 3 pence 
per Tender enquiry, and is not refundable. 

Tenders are to be returned direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W., 
Washington 8, D.C., United States of America, so 
as to reach them by (a) 24th May, 1960; (b) 26th 
May, 1960 ; (c) 19th May, 1960; and (d) 9th June, 
1960 

Specimen copy of the above enquiries can be seen 
at Engineering Branch, India Stores Department, 
Bromyard Avenue, Acton, W.3, under the follow- 
ing references (a) $.3011/60/NSC/ENG.2;  (b) 
8.3012/60/ NSC ENG.2 ; (c) S.3013 60) NSC/ 
ENG.2 ; (d) $.4278/59, NSC ENG.2 E9554 





GOVERNMENT OF THE GAMBIA 


PUBLIC WORKS DEPARTMENT 


BARRA FERRY TERMINAL 


TENDERS are invited from experienced Con- 
tractors for the CONSTRUCTION of a FERRY 
TERMINAL at Barra, on the North bank of the 
estuary of the Gambia River. 


The works consist of a piled access jetty approxi- 
mately 10°O feet long in reinforced concrete, a solid 
berthing head, incorporating a vehicle landing ramp, 
and shore ancillaries. 


Copies of the Tender documents and drawings, 
to be issued as from 25th April, 1960, may be obtained 
from the Consulting Engineers, Messrs. G. Maunsell 
and Partners, 66, Haymarket, Westminster, London, 
S.W.1. Applications must be accompanied by a 
deposit of £10 which will be refunded on receipt of a 
bona fide Tender and the return of all Tender 
documents and drawings. 


Tenders should be delivered simultaneously to the 
Major Tender Board, Bathurst, and a duplicate 
copy to the Consulting Engineers, Messrs. G. 
Maunsell and Partners 66, Haymarket, Westminster, 
London, S.W.1, not later than 6th June, 1960. 


The lowest or any Tender will not necessarfly be 
accepted. 


E9502 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
Oo -_ 

REF. No. 18173/59/BMB/HAL, 

HORIZONTAL BORING AND MILLING 
MACHINE and VERTICAL CO-ORDINATE 
BORING MILL with Optical Setting System. 

The Tender forms with schedules and specifications, 
which are returnable on 26th May, 1960, may be 
obtained from the above Office (C.D.N. Branch) 
on payment of a fee of 10s. (not refundable) for each 
Tender. 

The applications for Tenders should clearly state 
the above reference. E9531 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of :— 

REF. No. 18174/59/BMB/HAL 
99 PER CENT. PURE ALUMINIUM INGOTS 

(63 tons), and 98:5 PER CENT. PURE SILICON 
(10 tons) 

The Tender forms with schedules and specifications, 
which are returnable on 26th May, 1960, may be 
obtained from the above Office (C.D.N. Branch) on 
payment of a fee of 10s. (not returnable) for each 
Tender. 

The applications for Tenders should clearly state 
the above reference. E9532 





INDIA STORE DEPARTMENT 


The Director General, ‘India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of :- 
REF. No. 18168/59/BMB/HAL. 

TWO-COLUMN PLANER, 4000 m./m. by 
1250 m./m. by 850 m./m., with one head on cross 
rail and two side heads, and one grinding head on 
cross rail 
The Tender forms with schedules and specifications, 

which are returnable on 26th May, 1960, may be 
obtained from the above Office (C.D.N. Branch) on 
payment of a fee of 10s. (not refundable) for each 
Tender. 

The applications for Tenders should clearly state 
the above reference. E9528 


INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of :— 
REF. No. 18157/59/BMB/HAL. 

VERTICAL PRODUCTION MILLING MA- 
CHINE, area of table 1235 m./m. by 460 m./m., 
Milling Spindle Head tiltable vertically in both 
directions to 90 deg. 

The Tender forms with schedules and specifications, 
which are returnable on 26th May, 1960, may be 
obtained from the above Office (C.D.N. Branch) on 
payment of a fee of 10s. (not refundable) for each 
Tender. 

The applications for Tenders should clearly state 
the above reference £9529 








EDUCATIONAL 











COLLEGE OF AERONAUTICS 


ONE-YEAR POST-GRADUATE COURSE IN 
CONTROL einem 1960-1961 


Applications are invited for the ONE-YEAR 
COURSE IN CONTROL ENGINEERING which 
begins on 10th October, 1960. Prospective students 
must be of Graduate status in an appropriate branch 
of Science or Engineering, or have attended a pre- 
liminary one-year course at the College and, prefer- 
ably, have had practical experience. 

The purpose of the Course is to give instruction 
in the techniques employed in control engineering as 
applied in a wide range of industries 

Students who complete the course satisfactorily 
will be awarded the Diploma in Advanced Engineer- 
ing (D.A.E.). 

Further information ahd forms of application may 
be obtained from: The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks E9261 ¢ 





A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation =. Approximately 
95 per cent. successes. 148-page prospectus free, 
on a (Dept 22), 29, Wright’s Lane, 
London, W.8 Ell4e 








EDUCATIONAL 


COLLEGE OF AERONAUTICS 


ONE-YEAR POST-GRADUATE COURSE IN 
FLIGHT CONTROL, 1960-196! 


Applications are invited for the ONE-YEAR 
COURSE IN FLIGHT CONTROL which begins 
on 10th October, 1960. Prospective students must be 





of Graduate status in an appropriate branch of 
Science or Engineering, or have attended a pre- 
liminary one-year course at the College and, prefer- 


ably, have had practical experience. 

The purpose of the Course is to give instruction 
in the techniques employed in the automatic control 
of all types of flying machine. 

Students who complete the course satisfactorily 
will be awarded the Diploma in Advanced Engineer- 
ing (D.A.E.). 

Further information and forms of application may 
be obtained from: The Warden, The College ot 
Aeronautics, Cranfield, Bletchley, Bucks E9262 1 








z SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI 
MONIALS UNLESS OTHERWISE REQUESTED. 


ASSISTANT CHIEF MAINTENANCE EN- 
GINEER required by a large Steelworks in the 
Midlands. The position is a senior one offering 
prospects of advancement for a qualified Engineer 
experienced in the control of labour. A good prac- 
tical knowledge of heavy plant and associated 
mechanical and civil services is required. Contri- 
butory pension and Free Life Assurance Schemes 
Please send full details of age, qualifications, experi- 
ence, and salary required to BOX No. E9552, “ The 
Engineer.” A 
B.B.C. requires ENGINEER in London, for design 
work on equipment associated with sound recording 
and reproduction on disc, magnetic tape and film 
Applicants (British) should preferably hold Degree 
or equivalent in Mechanical Engineering, with 
experience in design of light mechanisms for small- 
scale batch production. Some knowledge of audio- 
frequency electronics essential and acquaintance with 
sound recording techniques desirable. Salary in 
scale £1230, with annual increments to maximum of 
£1580 per annum.—-Requests for application forms 
to Engineering Recruitment Officer, Broadcasting 
House, London, W.1, quoting ref. 60.F.39.Eng 
E9535 Aa 
DESIGNER, with practical experience or rubber- 
to-metal pumps to assist with further development 
of successful range of pumps. Must have at least 
H.N.C. or equivalent and knowledge of elastomers 
and rubber-to-metal bonding. Salary in the range of 
£1100 according to experience. Good superannua- 
tion scheme.--BOX No. E9580, ‘* The Engineer.”” a 
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SITUATIONS VACANT 


BRITISH OXYGEN GASES LTD. 
are anxious to strengthen their 
OUTSIDE REPRESENTATION 


in the inert gas shielded welding field. Appli- 
cants should be under 28 years of age, preferably 
single and be prepared to live anywhere in the 
British Isles. They should be of G.C.E. edu 
cational standard, and possess some specific 
electrical knowledge. An engineering back- 
ground and experience of inert gas welding 
would be an advantage 


Write, stating full details to 
Personnel Manager, 
British Oxygen Gases Ltd, 
Spencer House, St. James’s Place, 
London, S.W.1 


£9569 A 





DESIGN ENGINEERS 


required for work on the design of large modern 
Water-tube Boiler Plant, involving problems in 
combustion engineering, heat transfer and fluid 
flow. Experience in one or more of these fields 
is a necessary qualification, and an Engineering 
Degree would be an advantage but is not 
essential. 

Full particulars, stating age, qualifications and 
past experience, should be sent to : 

Chief Design Engineer, 


John Brown Land Boilers, Ltd., 
Whitecrook Works, 
Clydebank. 
E2804 4 


DRAUGHTSMAN, widely experienced in design 
of special and standard steel shuttering and allied 
builders’ equipment. Concrete mould experience an 
advantage. Holiday arrangements honoured. Write, 
giving full details of experience and qualifications.— 
BOX No. E2803, ** The Engineer.” A 


DRAUGHTSMEN.—Four required by Tyneside 
Power Station Contractors, able to work with 
minimum supervision and having experience in 
either (a) Electrical Diagrams, Cable Layouts or 
Signalling. (b) Plant Layouts, Steam and Feed 
Pipework, &c., or (c) Structural Steel and/or Rein- 
forced Concrete. Write fully in first instance to 
Chief Draughtsman.—BOX No. E2998, “ The 
Engineer.” A 











BOOKS and PUBLICATIONS 








meee ese e reer 4 


WORK STUDY 
R. M. CURRIE. 
for students 
functions, value to management. 


H. ADDISON. 
cavitation, pressure surges . . 
selection charts. 


J. HENDRY. 


cutting out of avoidable waste. 


A complete authoritative exposition of the subject 
techniques, the historical background, purposes and 
An excellent textbook. 


THE PUMP USERS’ HANDBOOK 

Covers installation, performance, diagnosis of trouble, 
Clearly written and with illustrations and 
For all users of pumping plant. 30 
MANUAL OF TIME AND MOTION STUDY 

Deals with the problems of raising the standard of 
efficiency in industry by using worker incentives and by the tracking and 
21 /— net. 


22 6 net. 


net, 


ee 





PITMAN, PARKER ST. KINGSWAY, LONDON, 


W.C.2. 





Enter No. 1271 on reply card 





SITUATIONS VACANT 


ENGINEER, with H.N.C. or equivalent, and 
preferably with basic electrical knowledge, to under- 
take interesting experimental work on Mechanical 
and Heat Transfer Tests in Research and Develop- 
ment Department.—Reply, stating age, qualifica- 
tions and salary required to Personnel Manager, 
The Superheater Co., Ltd., Ashburton Road, 
Trafford Park, Manchester, 17. E9215 a 


ENGINEER, 


dent Lubricating 


required by Indepen- 
Oil Manufacturers, North of 
England Age 30-40 Duties include technical 
assistance to sales, plant surveys, development. 
Must have diesel experience. Progressive position 
for applicant with initiative. Contributory pension 


fully qualified, 


scheme.—-Write full particulars of experience, 
qualifications and salary required to BOX No 
E2810, ** The Engineer.” ‘ 


ENGINEER-DESIGNER urgently required for 
interesting work in the production of Aluminium 
and/or novel Material Tanks for transport and air- 
field fuelling operations. Good salary and aaa 
scheme.—BOX No. E9568, ** The Engineer.” 


ENGINEERING, PHYSICS AND SCIENCE 
GRADUATES OR EQUIVALENTS required 
for new appointments involving research, design and 
development work on 
(1) Machining processes ; initially work will be 
concerned with the appraisal of new machining 
developments 
(2) Mechanical engineering 
special machine tools, 
test rigs, etc 
Successful candidates will be expected to take 
complete responsibility for projects from conception 
to completion. Capacity for creative thinking and 
initiative are important. The conditions of employ- 
ment are attractive Superannuation scheme. 
Removal expenses paid.—Send full details in confi- 
dence to the Secretary (R.671), Production Engineer- 
ing Research Association, Melton Mowbray, Leics 
E9576 A 


equipment including 
presses, mechanisms, 


FACTORY MANAGEMENT 
EXECUTIVE 


Gentlemen trained and experienced in the main- 
tenance of large Factories and Labour Control, will 
shortly be required as ASSISTANT to Works 
Superintendent controlling group of factories in 
North of England city. 

Candidates for this position, who should be in 
age group 33 to 40, are asked to include in their 
applications full details of training, past experience 
also of positions held, and should at present be in 
receipt of not less than £1500 per annum. 

The position is superannuable. 

Letters received will be treated with the utmost 
confidence.——Write BOX No E9581, * The 
Engineer.” 

A 





INSTRUMENT ENGINEERS.—Simon-Carves, 
Limited, require Instrument Engineers for employ- 
ment in U.K. and overseas. Experience of instru- 
mentation of chemical/refinery installations desirable. 
Men with works training and holding O.N.C. or 
H.N.C. are preferred. Please forward full details of 


age, experience and qualifications and quoting 
Ref. SC.36, to Contract Labour Department, Simon- 
Carves, Limited, Stockport. E9499 a 





LANCASHIRE TAR DISTILLERS require a 
DRAUGHTSMAN for their Engineering 
Department. 

Applicants should be at least 23 years of age, 
with experience in chemical plant, pipework, 
&c., and should preferably be of H.N.C. 
standard. 

Superannuation scheme, canteen. 

Applications, in confidence, giving age, quali- 
fications and experience to Chief Engineer, 
Lancashire Tar Distillers Ltd., Liverpool Road, 
Cadishead, Nr. Manchester. 


E9475 a 





METHODS ENGINEER 


required for a Group of Companies in the 
Sheffield Area. The position offers immense 
scope for a young man between 25-35 years of 
age having suitable qualifications and experience 
of modern production techniques. He would be 
concerned mostly with the manufacture of 
finished products from steel and plastics, and 
therefore good general engineering knowledge 


essential.—Please state age, experience and 
salary required to BOX No. E2809, “ The 
Engineer.” 

A 











| —— 


JUST PUBLISHED- 
* A complete library in two volumes...” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


Edited under the direction of the Editor of ‘‘ The Engineer "’ 
1960 Edition price 87/6 (plus postage 2/6) 
from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone ; CENtral 6565 








Enter No. 1272 on reply card 


PROJECT ENGINEER 


A Project Engineer is needed for a team of 
development engineers engaged on lifting and 
handling equipment design. The applicant 
must have modern design experience in welded 
steel structures, together with some practical 
experience of welding problems. A _ good 
salary is offered to the right man and the post 
is pensionable and permanent, located near 
Manchester.—Apply to BOX No. E9555, 

The Engineer.” 


A 


SALES MANAGER.—The Bronx Engineering 
Co. Ltd., Lye, Worcestershire, requires a Sales 
Manager to cover Press Brakes for metal working. 
Knowledge of Press Brakes an advantage but not 
essential. This is a position for a senior man wishing 
to join an expanding Company, and the salary 
offered will be really attractive E9553 a 


SENIOR ENGINEER with knowledge and 
previous experience in the design of evaporative 
water coolers for industrial applications, required by 
progressive company, located 15 miles south of 
London. Holiday arrangements accepted.—Write, 
stating age, qualifications, previous experience, 
salary required to BOX No. E9570, “ The Engineer.” 

A 








SITUATIONS VACANT 






PROJECT ENGINEER 


George Angus and Company Limited wish 
to appoint to their Management Staff a QUALI- 
FIED ENGINEER with a production or 
general engineering background and knowledge 
of TEXTILE/PLASTICS/RUBBER manufac- 
ture 

He will be responsible for advising on new 
projects and for setting up departments to 
manufacture products outside our present range. 
This will involve purchase and layout of plant 
and training of operatives Assistance from 
other department heads will be available, but 
the Project Engineer will be expected to take the 
initiative and to co-ordinate activities Concern 
ing the manufacture of new products 

This is a new appointment offering good 
prospects of advancement in an expanding 
Group to an Engineer (age 30 to 40) who has 
ability to get things done through people, and 
who wishes to broaden his experience of 
management problems Initial salary in the 
range £1500 £1850; usual fringe benefits 

Please address applications to Appointments 
Officer, George Angus & Co. Ltd., Angus 
House, 152-158 Westgate Road, Newcastle 
upon Tyne, ! 


E9560 a 
STAFF FOREMAN required by Large Excavator 
Manufacturing Firm of about 3000 employees 
Applicants must have served a plater apprenticeship 
and have experience in light gauge structural plating 
work. The successful candidate will be required to 
take eventual charge of a department of some 80 
employees engaged in the manufacture of cabs, 
gear cases and fuel tanks for excavators, with addi- 
tional responsibilities for welding.—Applications in 


writing, giving all relevant particulars, that is, 
experience, education and approximate salary, to 
the Industrial Relations Department, Ruston- 
Bucyrus, Ltd., Excavator Works, Lincoln. E9549 a 


TECALEMIT, LIMITED, 
PLYMOUTH, DEVO 
have a vacancy for a LABORATORY ASSIST- 
ANT in the Physical Laboratory of the Research 
Department. 

The work involves research and control on 
non-metallic materials such as filter media, 
plastics, rubber and adhesives. 

Applicants should have a University degree in 
Mechanical Engineering or equivalent qualifi- 
cation with an interest in physics or technology ; 
research experience with one of the materials 
mentioned and some experience in statistics as 
applied ta planning and evaluating experi- 
mental work will be an advantage. 

The finally selected candidate will find inter- 
esting and varied work in a progressive and 
active modern factory. His salary will be 


commensurate with his qualifications and 
experience 
The Company operates a_ contributory 


superannuation and life insurance scheme. 

Applications should include details of age, 
education and experience, and be addressed to 
the Employment Officer. 


E9459 a 





VOSPER LIMITED, PORTSMOUTH 


require a young (25-35) SERVICE ENGINEER 
for their roll damping division (Ship Stabilisers) 

Work will involve the supervision of installa- 
tions at home and abroad, carrying out trials 
and subsequent servicing 

The appointment will 
world-wide. 

Good salary, holidays, pension scheme, etc. 
Good prospects for right man. 

Write in first instance giving particulars of 
experience, age, salary required, to the Secretary, 
Vosper Limited, 

P.O. Box 18, 


involve travelling 


Portsmouth 
E9572 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineeri 

with particular reference to pressure vessels a 
Stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“The Engineer.” A 
YOUNG CHEMIST or ENGINEER required, to 
visit laboratories in Great Britain in demonstration 
van, for technical sales promotion of Laboratory 
Heaters.—Please apply, stating past experience, to 
Isopad Limited, Boreham Wood, Herts. E9534 a 





Presentation of 
Technical Information 


GC) 


The Group Research Laboratory offers 
an interesting post in its Liaison and 
Information Division to a young man with 
some experience in technical journalism 

The successful applicant will be responsible 
for editing a technical journal, and for writing 
and producing a 6-monthly progress report 
on the work of the Laboratory. Both pub- 
lications are distributed throughout the 
Group, — consists of over 80 companies 





ged imaking and many forms of 
en wnt nl 
= technical knowledge and the ability 


to present technical information in an inter- 
esting and understandable form are essential. 

Applications, giving details of qualifica- 
tions, age, experience, etc., should be 
addressed to: 

The Recruitment Officer, 

G.K.N. Group Research Laboratory, 

ce eh New Road, 

Lanesfield, 

Wolverhampton. 

£9533 A 











Classified Advts. continued on page 128 





SITUATIONS VACANT 


April 22, 1960 THE ENGINEER 
SITUATIONS VACANT 








OVERSEAS APPOINTMENTS 


SIMON-CARVES, LIMITED, 


require 


MECHANICAL ENGINEERS 
FOR OVERSEAS CONTRACTS 


Applications are invited from men 
between 30 and 40 years of age who 
have experience in the erection and installa- 
tion of electrical and heavy mechanical 
engineering plant, including H.P. compres- 
sors, pipelines and vessels. A.M.1.Mech.E. 
or similar qualification desirable. 

Applications, quoting Ref. No. 31 with 
details of age, experience and qualifications, 
should be forwarded to Contract Labour 
Dept., Simon-Carves, Ltd., Cheadle Heath, 
Stockport. 


E9500 a 








THE FAIRFIELD SHIPBUILDING AND 
ENGINEERING COMPANY LIMITED 
GOVAN, GLASGOW 


Invite applications for the follow- 
ing position : 


HEAD FOREMAN 


to take charge of Gearing Depart- 
ment. Applicants should have a 
wide experience in the production of 
High Accuracy Marine Reduction 
Gearing. 

Applications for the above posi- 
tion will be treated as confidential, 
and should be addressed to the 
Company stating age, qualifica- 
tions and experience 

No references are required in the 
first instance 

The successful applicant will be 
expected to join the Company’s 


pension scheme. 
E9496 4 








SENIOR 
DRAUGHTSMEN 


for old-established company special- 
ising in bulk mechanical handling 
machinery and modern foundry 
mechanisation. Progressive well- 
paid and permanent jobs for right 
men Five-day week, 3 weeks 
annual holiday, luncheon vouchers. 
(Holiday arrangements honoured.) 
Apply : 

Personnel Director, 
MARCO CONVEYOR & 
ENGINEERING CO. LTD., 
Lynn Road, Leytonstone, 

London, EF.11. 


LEY 2254 
E9493 a 





raduates 


are required by the 


PRODUCTION GROUP 


and the DEVELOPMENT AND ENGINEERING GROUP 
of the UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


for interesting and responsible posts in 


TECHNICAL MANAGEMENT | PRODUCTION MANAGEMENT 


| ENGINEERING DESIGN | RESEARCH AND DEVELOPMENT 


IN THE FIELDS OF 


ELECTRICAL ENGINEERING MECHANICAL ENGINEERING 


[MATHEMATICS MMMM METALLURGY [AME PHYSICS 


Graduate apprenticeships are available for Engineers and Chemical Engineers. Salaries will be in 


the range £550-£1,185 with prospects of promotion to more senior posts before the maximum of 
the scale is reached. All appointments are permanent and pensionable. 
Vacancies exist at the following establishments 


CAPENHURST ,. CHAPELCROSS ,. CULCHETH 


Near Chester Annan, Dumfriesshire Nr. Warrington, Lancs. 


DOUNREAY > RISLEY ‘ SPRINGFIELDS 


Thurso, Caithness Near Warrington Near Preston 


WINDSCALE AND CALDER 


Sellafield, Cumberland 
Groups representatives visit Universities from time to time. If you are interested in a career with 
the U.K.A.E.A. please get in touch with your Appointments Board Secretary or write direct to 
Senior Recruitment Officer, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
Risley, Warrington, Lancs. 


























PROFESSIONAL ENGINEER MECHANICAL ENGINEER 


iS required 


NATIONAL INSTITUTE FOR RESEARCH IN NUCLEAR SCIENCE, a a i 
HARWELL, BERKS. , 


An EXCELLENT CAREER OPPORTUNITY exists for 
*% LEAD the Engineering Safety Section of the Rutherf 
*% ADVISE on engineering and operating safety 


workshops 


% ANALYSE CRITICALLY design of pressure and v: 


and electrical circuitry 


% ORGANISE safety inspection of lifting appliances and 


SALARY £1345 to £1800 pia 


Experience of safety engineering tn a large experimental 


advantage 
Housing and Superannuation Schemes 


Please send POST CARD for details to The Group Recruitment Officer (1661 25), t 


A.E.R.E., Harwell, Didcot, Berks 


1 Professional Engineer to 
od High Energy Laboratory Glasgow 


large laboratories and supporting 
1 vessels, chemical equipment 


nflammable materials. 


or development organisation an 


national Company has a vacancy for a 


Newcastle 


Manchester 
Wolverhampton 


f > { 
or good 


The Company is an expanding one and future prospects are very bright The need ts 
calibre men aged 28-30 with experience in the heavy engineering or chemical fields. Candidates 
should preferably have at least an H.N.C. in Mechanical Engineering, or M.O.T. Ist Class 
KALA Certificate (Steam and Diesel) supported by an engineering apprenticeship. Please send briet 


letails to BOX No, E9526, “* The Engineer.’ 





E9546 a 
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CHIEF DRAUGHTSMAN 


required in established Development Department handling design and installa- 
tion of a wide variety of plant for carbon black manufacture. Experience of 
this particular industry not required. 

This appointment will be attractive to Draughtsmen seeking opportunities to 
accept responsibility and obtain advancement with a young and expanding 
Company. 

Applicants should have a sound basic practical and theoretical training and be 
capable of taking part in a wide variety of plant and engineering projects, should 
hold H.N.C. or higher qualifications and have drawing-office supervisory 
experience. 

5-DAY WEEK. 
STARTING SALARY IN RANGE OF £1100 to £1200 P.A 
Apply. stating age, experience and qualifications, to : 


PHILBLACK LIMITED, 
SEVERN ROAD, AVONMOUTH, BRISTOL. 


for the attention of the Works Engineer. 
E9566 4 
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RESEARCH 


CENTRAL a 
ELECTRICITY | vevetopment 

















GENERATING | SEPARTMENT 
BOARD LITTLEBROOK POWER STATION 

















MECHANICAL ENGINEER 


required in established Development Department handling design and installa- 
tion of a wide variety of plant for carbon black manufacture. Experience of this 
particular industry not required. 


This appointment will be attractive to engineers seeking opportunities to 
accept responsibility and obtain advancement with a young and expanding 
Company. 

Applicants should have a sound basic practical and theoretical training and be 
capable of taking part in a wide variety of plant and engineering projects, and 
should hold an Engineering Degree or equivalent qualifications. 

5-DAY WEEK. 
STARTING SALARY IN RANGE OF £1100 to £1200 P.A 
Apply, stating age, experience and qualifications, to : 
PHILBLACK LIMITED, 
SEVERN ROAD, AVONMOUTH, BRISTOL. 
for the attention of the Works Engineer. 
E9567 A 


PHYSICIST and MECHANICAL ENGINEERS required in the Applications 


Laboratory at Littlebrook Power Station, Dartford, Kent 


The successful candidates will join a team working on the development of an advanced steam 
cycle for power generation employing high temperature steam as the working fluid for a ** gas 
“turbine '’ as proposed by J. F. Field (Proceedings, I.Mech.E., V.162, P.209, 1950 refer). This 
cycle could conceivably be operated with coal, oil or nuclear fuel, and provides an opportunity 
to gain experience in many aspects of power generation 

An experimental 1400 deg. F. steam superheater with a capacity of 100k.1b./hr. is already in 
operation and design study on a complete pilot plant has commenced 


(a) THE PHYSICIST should preferably have an honours degree and some experience in 
research work would be an advantage. The work in which he will be engaged would be 
mainly radiant and convective heat transfer, aerodynamics, and measurements connected 
with combustion problems. 


(b) THE MECHANICAL ENGINEERS should preferably hold an honours degree and 
have some experience in Mechanical Engineering, and will be required to study problems 
involving one or more of the following 


The thermodynamics and aerodynamics of steam and gas turbines, and axial flow 
compressors. Steam cycle analysis. Radiant and convective heat transfer. High 
temperature metallurgy. General mechanical design 


Final year students who are interested in this project are invited to apply, with a view to joining 
the team on completion of their studies. 


Salaries will be on a scale within a range rising to £1350 p.a., according 
to duties and responsibilities. 


Applications concerning these appointments, which afford every prospect of advance- 
ment, should be made to the Personnel Officer, 24-30, Holborn, London, E.C.1, 
stating age, qualifications, experience, present position and salary as soon as 
possible. Envelopes should be marked ‘** Confidential (ENR 140).’’ 


E9541 a 














IC!) GENERAL CHEMICALS DIVISION 











has vacancies for GRADUATE ENGINEERS to work in sections applying : 
(1) METHOD STUDY to chemical plant design, and 


(2) WORK MEASUREMENT and method study to the operation of 
engineering workshops, including maintenance of a road tanker fleet, 
rail tank vehicles and diesel locomotives 


Applications are invited from men between the ages of 25 and 33 holding a 
good degree in engineering, and having had a few years’ experience of any of 
these types of engineering. Previous experience of work study is not essential. 


Although the men appointed to these vacancies might develop as specialists 
if they wished, there are frequent opportunities for men working in this field 
to transfer to other branches of the wide range of engineering activities required 
by the chemical industry 


Salary will be dependent on age and experience, and there is a Pension Fund 
and Profit-Sharing Scheme. Where necessary, married men will receive a 
refund of reasonable removal (including travel) expenses, and a temporary 
lodging allowance is payable whilst maintaining two homes. 


Applicants should write (quoting reference GE21), stating age, qualifications 
and experience, to STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIFS LIMITED, 
GENERAL CHEMICALS DIVISION, CUNARD BUILDING, LIVERPOOL, 3 


£9560 a 




































ENGLISH ELECTRIC 
AVIATION LIMITED 
GUIDED WEAPONS DIVISION 















Luton, Beds. 






Stevenage, Herts. 


Electronic - Servo ° Mechanical 






We are again increasing our engineering and design effort because of the expanding 
requirements of our major development projects 

We have the following important positions to fill in our guided weapons design and 
development organisation, one of the largest and most comprehensively equipped in 
Europe. The Company forms part of one of the largest engineering groups in the United 
Kingdom, and since the recent amalgamation, is also associated with one of the largest 
groups in the New Aircraft Industry. 


We require- 


ELECTRONIC AND SERVO ENGINEERS—to accept responsibility for the design 

electrical, electronic and servo control equipment including airborne guidance 
equipment, ground contro] and launching equipment and test gear used for the proving 
of components, missiles and ground equipment 








MECHANICAL ENGINEERS—to work on the design and development of ground 
equipment, with such applications as launching systems. handling equipment and 
packaging 


ELECTRONIC AND MECHANICAL ENGINEERS 10 work on Guided Weapon flight trials 
and to lead teams of technicians within the field trials unit 






Applicants should have a sound practical design background and be of H.N.C. standard 






ASSISTANCE WITH HOUSING AND REMOVAL EXPENSES MAY BE GIVEN. 


These positions command progressive salaries as well 
as the amenities provided by a large Organisation 










Applications should be sent in confidence to 


Or. D. A. Layne, c'o Dept. C.P.S., Marconi House, Strand, W.C.2, quoting 
reference E1396G. 








E9SSY «a 
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automatic ventilation 


an appropriate direction 


BRITISH OXYGEN GASES, LTD. 


have the following vacancies in their development group 
lopment of equipment used in the medical field, for anzxsthesia, 


DEVELOPMENT ENGINEER 


Applicants should have a recognised technical qualification, preferably of pass degree or equivalent 
standard, as well as sound previous experience of design and development or experimental work in 
Familiarity with mechanical devices, scientific apparatus (not exclusively 
optical), instrumentation techniques, or systems involving the transfer of fluids would be an advantage. 


TECHNICAL ASSISTANT 


Applicants should possess an O.N.C. or equivalent, and have had some experience of test and 
experimental work of a nature parallel to that indicated above for the Development Engineer post 


APPLY IN WRITING TO PERSONNEL MANAGER, 


BRITISH OXYGEN GASES, LTD., 


SPENCER HOUSE, 27, ST. JAMES’S PLACE, LONDON, S.W.1. 


The work is in connection with the deve- 


oxygen therapy, resuscitation and 











WORKS 
MANAGER 


for a public company employing 


375 in the London area The 
company, forming part of a 
group of international repute, 


specialised 
products by 
and machining 


manufactures highly 
heavy engineering 
advanced foundry 
techniques 


The Works Manager will be 
responsible to the Managing 
Director for the control of all 
works activity, strongly supported 
by highly developed metallurgical 


and technical services 


University degree in mechanical 
engineering (or metallurgy) with 
apprenticeship preferred but senior 
workshop management experience 


essential. Ability to organise and 
manage men the most important 
requirement 

Age; 35-50. Commencing salary 
not below £2,250. Contributory 
pension scheme 

Please send brief details in 


contidence, quoting reference 
G.2336, to D. J. Clarkson. In no 
circumstances will a candidate’s 
identity be disclosed to our client 
unless he gives permission after a 
confidential interview at which he 
will be given full details of the 
appointment 

MANAGEMENT SELECTION 


LIMITED 
17, Stratton Street, W.1. 


Ei34 a4 


London, 
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J 





CHARTERED MARINE ENGINEER  secks 


representative post with consultants or engineering 
concern. Car owner, would cover marine or land 
contracts in Southern England Extensive exper 

ence with high-pressure boilers and turbines, auxili 
aries, feed-water treatment, refrigeration, etc. Good 
electrical knowledge Remuneration secondary if 
interesting and progressive post offered BOX No 
E2807, “The Engineer B 
GRADUATE MECHANICAL ENGINEER, 
American, M.S.M.E. degree, 2 arried, two years 


experience, desires posit rm doing researc! 
nternal combustion 


and development work it 
mechanic BOX No. E2808 


engines or fluid 4 s 2 
“the Engineer a 


| MISCELLANEOUS | 


TIME RECORDERS. Sales. Rentals, Service, Tele- 


on with f 








phone Hop 2239. —Time ecorder Supply and 
Maintenance Co., Ltd 147-159, Borough High 
Street, London, S.E.! E101 


100 PER CENT. DEFERRED, 95 PER CENT. 
IMMEDIATE MORTGAGE. 2nd Mortgages our 
speciality Apply without obligation —-Cranbrook 
Mortgage Bureau, 49, Cranbrook Road, Ilford 
Essex. E177 1 








E9424 a 
| sii 
have been retained | PATENTS 
brs i to advise on_ the $$ $$—___—____ 
appointment of a THE PROPRIETORS of British Patent No 


704556 tor “IMPROVEMENTS IN’ ENDLESS 
TRACK VEHICLES,” desire to enter into negotia- 
tions with a firm or firms for the sale of the Patent 
or for the grant of licences thereunder.—Further 
particulars may be obtained from Marks & Clerk, 
$7 and 58, Lincoln's Inn Fields, London, W.C.2 
E9565 H 





| SUB-CONTRACTING 





KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6fi. or 6ft. diameter—ARM YTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





BUSINESS OPPORTUNITIES 











A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Property (specially prepared for each 
trade).—BUSINESS ECONOMY CO. REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read “ ADVANTAGES OF 
TRADING AS A LIMITED COMPANY” (3s. 
post free); Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp — 
E182 0 





| Bt SINESSES and PREMISES | 





Riverside Industrial Sites 
to the Thames, 
“AC RES.—PRICE £105,000 or 
£57,500; or 9 Acres. —Price 
AND WILLOWS, 23, 
E9543 | 


Acres. 


BELVEDERE, 2! 
ge of 1000 feet 


with total front 
FREEHOLD 21 
114 Acres Price 
£45,000..-CHAMBERLAIN 
Moorgate, E.C.2 (MET 8001) 








FOR HIRE | 





LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman's, 21, Hobart House, eee Place, 
S.W.1 E103 x 





| 


| MACHINERY Etc. WANTED 








OVERHEAD TRAVELLING CRANE, 30/40 
tons, with §,10-ton auxiliary hoist, 70 to 80ft. span, 
with or without gantry—BOX No. E9440, ‘* The 
Engineer.” t 





| FOR SALE | 


HYDRAULIC PRESSES 
OF ALL TYPES 

10,000-ton Hydraulic Free Forging Press, bed 
13ft. by 8ft., stroke 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 

4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in., with self-contained 
pumping unit. 

3000-ton Heavy Forming or Drawing Press, 
10ft. 6in. by 6ft. 

2000-ton Forging Press, bed 8ft 
light. 

1250-ton Vertical Extrusion Press, with self-contained 
pumping unit. 





table 


by 8ft., 11ft. day- 


$00-ton Flanging Press, vice rams, table 10ft. dia- 
meter 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial ee, 
London, S.E.1 
Tel.: Woolwich 361 16 £9376 G 


FOR SALE 





NEW BESCO Plate 
by ¢1n., 
bottom rolls 4jin., motorised for 3804203 50 


BESCO Model R”™ High Duty Double-Ended 
Double-Geared Guillotine Shearing Machine, 
capacity 72in. by gin. thick mild steel plate, 
motorised for 400/440/3/50, side frames with open 
ends enabling plates of unlimited length to be 
trimmed, weight about 94 tons 


BERRY Double-Geared Double-Ended 
Shearing and Angle Cropping Machine, 
for 4003/50, complete with 30 cwt. overhead 
gantry, punches holes lin. diameter through 
about lin. thickness, crops angles up to 6in. by 
6in., length of gantry available 40 feet, complete 
with one pair of blades, punches and dies 


NEW STOELTING Pyramid Type Plate 
Roller, motorised 400/440/3/50, capacity 
wide by gin. mild steel, diameter of rollers, top 
9gin bottom, 7iin., drop end bearing for 
removal of completed cylinders, support rollers 
to bottom rolls, reduction gearbox drive to bottom 
rolls, with multi-disc slipping clutches, motorised 
adjustment to top roller 

NEW BESCO 8ft. 4in. by 4&in. Type HK, All-Steel 
Undercrank Open End Production Power Guillo- 
tine of steel construction, arranged motor drive, 
automatic hold-down, adjustable front and back 
gauges 

MASSEY 5 cwt. Pneumatic Power Hammer 
hanging type with slides, size of hammer 5 cwt., 
longest stroke 2lin., weight approx. 64 tons 


Bending Roller 
diameter of top roll S4in., 


capacity 6ft 
diameter ot 


Punching, 
motorised 


Bending 
10ft 


Over 


Photographs of the above are available 
Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1! 
Telephone: EUSton 4681-3771 


And at 
HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606 8 


LANSDOWNE 


E207 G 





FOR SALE 


NEW %IN. GUILLOTINE EX STOCK 


Motorised Overcrank type Cutting width 


8ft. 4gin. Auto hold-down and al! necessary 
gauges. Depth of gap in open ends 9jin 
Weight 172 tons 
Photo, &c., from 
F. J. EDWARDS, LTD., 
359, EUSTON ROAD, LONDON, N.W.1, 


or 41, WATER STREET, BIRMINGHAM, 3 


£9550 G 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 


FRED WATKINS ~~ 
COLEFORD, GLOS. 


PLT) 


Fan Blowers and Ducting. 


April 22, 








THE ENGINEER 
FOR SALE 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 400 440 VOLTS, 3-PHASE 
50 CYCLES SUPPLY 


1000 c.fim. ALLEY & MACLELLAN 
Two 750 c.f.m. ALLEY & MACLELLAN, 
Two 688/674 c.f.m. C.P.T., 100/125 p.s.i 
625 c.f.m. ALLEY & MACLELLAN, 100 p.s.: 
600 c.f£.m. BROOM & WADE, 100 p.s.i. 

376 c.f.m. BELLISS & MORCOM, 125 p.s.: 
320 c.f.m. CLIMAX ENGINEERING, 100 p.s.1 
305 c.f.m. HOLMAN, 100 p.s.i 

300 c.f.m. ALLEY & MACLELLAN, 100 p.s 
169 c.f.m. INGERSOLL RAND, 100 p.s.1 

150 c.f.m. REAVELL, 100 p.s.i. 
130 ¢.f£.m. BROOM & WADE, 
100 c.f.m. REAVELL, 120 p.s.1 
100 ¢.f.m. BROOM & WADE, 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS 


Tel.: Pudsey 2241 


1960 





100 p.s.l 
100 p.s.t 


100 p.s 


100 p.s.a 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
CRANES 


NEALS D I-ton MOBILE, 
1950, pneumatics. £700 
NEALS NM 2-ton MOBILES, 3Stt. jibs, Ruston 
engines, 1951/2, pneumatics. £1100/£1250 each. 
JONES KL.44. MOBILE, 24ft. jib, Ruston engine 
New 1950. £1650. 
COLES 24-ton DIESEL MOBILE, 


30ft. jib, Ruston engines, 


on pneumatics, 


cantilever jib, cab, good working order. £900 
JONES “SUPER 40” 3-ton MOBILE, 24ft. jib, 
Lister engine, pneumatics. £775 . 
RANSOME 8é-ton “SUPER” MOBILES, on 


solids, cantilever jibs. From £2250 each 
BL “hag RS 10-ton STEAM DERRICK, 
New 1955. £5350. 
BUTTERS §-ton, 2-Motor, ELECTRIC DERRICK 


120ft. jib 


120ft. jib. No. 5555. Price £2250 

SMITH 4 -ton DIESEL LOCOMOTIVE » 4ft. S4in 
gauge, SOft. jib. S.L.1. New July, 1957. Little 
used. Price on application 

BUTTERS 7-ton ELECTRIC. 100ft. jib. Very good 
condition. £1750. 

MORGAN 7-ton, 3-Motor, ELECTRIC DERRICK, 
120ft. jib, power bogies. £6000. 

TAYLOR-HUBBARD 74-ton STEAM LOCO., 
SOtt. jib. 1951. 4ft. 84in. gauge, S.L.1. £2950 

MORGAN 10-ton, 2-Motor, ELECTRIC DER- 
RICK, 120ft. jib, 1954, bogies. £4950 

ANDERSON 10-ton ELECTRIC, 120ft. jib. Good 


condition. £3200. 
MORGAN I5-ton STEAM DERRICK, 
New 1958. On bogies. £8750 
COLES 20-ton $2310 DIESEL MOBILE, 


120ft. jib 


on pneu- 





matics, 40ft. jib. Approx. 4 years old. Offers 
FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER 
Further details 14, Lower Grosvenor Place, 
London, S.W.1. Telephone ViCtoria 7531, 3501, 
8080 and 9886 (15 lines) E107 G 
FOR SALE 


10-ton Butters, Cab Controlled, Overhead Electric 


Travelling CRANE, 37ft. 8in. span, 25ft. max. 
lift, 400/3/50, totally enclosed crab. New 1952 
S-ton Morris Ditto CRANE, 28ft. 34in. span, 20ft, 
lift, 400/3/50, totally enclosed crab, New 1939 
F. BURRILL AND CO., 
235a, Cathedral Poad, Cardiff. 
Tel.: 26100, £9473 G 








BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD., 
BELVEDERE KENT 
Ring ERITH 34223 & 





TTT TTT TTT no mie 
(HNTHII WE SUV ETTTUUTUTT TTT 
Tea ! | | 











This plant was new in 1956 from the wind-belt up. 


£1750 for the pair or would sell separately. 


Full details from : 


To. 35751 E170 o 
HUH] | 1} TTT 
One 6-ton Cupola, one 3-ton Cupola, available (due to 
foundry closing) complete with Roper Spark Arresters, 
MR. F. BARNES, 
RANSOMES AND RAPIER LIMITED, 
IPSWICH. TEL: IPSWICH §6383 EXT. 48 
E9578 a 
! | 
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FNGINEER 
FOR SALE 


THE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry, 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4ton Coles Diesel/ 
Electric, solids, 1945; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “ Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20-ton Vaughan, 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 15-ton Booth, 
37ft. span, 400/3/50; Wharton 74-ton, 25ft 
span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. span, 
1946; 5-ton Morris, S8ft. span, hand-operated ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
220V. d.c. (3); 2-ton Vaughan, 27ft. 6in. span, 
2-motor ; majority of the above are unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib; 5-ton Grafton, 
35ft. jib, diesel conversion ; S-ton Smith, 5O0ft. 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2) ; 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in., black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SO0ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional! steel! and cast iron up to 50,000 gallons, 

MACHINE TOOLS —Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial 
Indicator (three) ; Scriven Plate Bending Rolls, 
14ft. by jin.; Berry Bending Rolls, 7ft. by 2in.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert Miller, 6l1in. 
by 1Sin. table; Pels Punch and Shears, gin. 
capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40kVA. Sciaky Spot Welding 
Machine; Berry Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke up to 8in. capacity ; Sedgwick 6ft. 
by tin. Folding Machine ; Rushworth Guillo- 
tines, 6ft. by jin., and 4ft. by gin. ; Bliss 70-ton 
power press. 

SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


Barclay & 
°) 
22in, 





*Phorie : Coleford 2271/2. E106 G 
FOR IMMEDIATE DISPOSAL 
1 10-ton Jones Lorry-mounted Crane Diese! 


driven. 35ft.-45ft. jib. Approximately 12 months old 





£7750,.—Full details BOX No. E107, ** The Engineer.” 
RAILS FOR SALE 
100 TONS NEW SLIGHTLY DEFECTIVE 


B.H. RAILS, 95 Ib. yard, chiefly 60ft 

100 TONS SLIGHTLY DEFECTIVE 
109 Ib. yard, chiefly 60ft. lengths 

100 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 91 Ib. yard, chiefly 42ft. 

100 TONS GOOD SECOND-HAND B.H. RAILS, 
80-85 Ib. yard, B.S. Section, chiefly 60ft 

100 TONS SECOND-HAND BULL HEAD RAILS, 
90-95 Ib. yard, chiefly 44ft. 6in. lengths. 

50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 93-34 Ib. yard, chiefly 41ft 

50 TONS NEW PERFECT F.B. RAILS, 75 Ib. yard, 
R.B.S., chiefly 40ft. lengths. 

1500 TONS STOCK RUSTY F.B. RAILS, 75 Ib. 
yard R.B.S., chiefly 30ft.-36ft. : 
50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ib. yard, revised B.S. Section, lengths 

chiefly 40ft. 
50-100 TONS SECOND-HAND F.B. RAIL S, about 
60 Ib. yard, 24ft., 27ft., 30ft. and 45ft. . 
i0 TONS SECOND-HAND COACH SCREWS, 
6iin. by Ijin. standard railway pattern. ’ 
50 TONS MILD STEEL FLAT, Sin. by 4in., New 
but Stock Rusty, 15ft. to 26ft. chiefly ‘ 
400 TONS GOOD SECOND-HAND RELAY- 
ABLE B.H RAILS, 90-95 Ib. in 45ft. lengths. 
WARD’S ALSO HAVE LARGE STOCKS OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS 


THO* W. WARD LTD. 
rae 


E2i5G 


F.B. RAILS, 


WORKS 


ALBION 
26311 


Phone : Grams 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


. TUDSON, F.R.1.C.S., P.A.1. 
&. BEDDARD, A.1.MECHLE., F.A.L.P.A 
M. S. CHEAVIN, F.A1. 
G. E. GIBBS, P.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


| FOR SALE | 


“BROOKS, REGENT” MOTOR-DRIVEN 
GEARED OPEN END GUILLOTINE for sale 
Undercrank type. Capacity, 72in. by 14 s.w.g 
mild steel. Automatic sheet hold-down and ail 
gauges. Motor drive 400/440/3/50. Automatic 
lubrication.—F. J. EDWARDS LIMITED, 359, 
Euston Road, London, N.W.1, or 41, Water Street, 
Birmingham, 3. E95S1 G 














IMMEDIATE SALE, near Kilmarnock. Two 

PENMAN ECONOMIC BOILERS, around 10.000 

Ib. evaporation each, 160 Ib. pressure, with Hodgkin- 

son Stokers, Economiser, pumps, grit and ash plant. 

Installed Government factory. Bargain price, 

£4000 where fixed. 

FRED WATKINS (ENGINEERING), LTD. 
COLEFORD, GLOS. _ 

G 


AUCTIONEERS & VALUERS 


| 
| 
| 
ESTABLISHED 1877 | 
| 
| 
| 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 

OF PLANT, MACHINERY AND | 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS | 


MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


Telephone 
Sites, London 


Monarch 3422 (8 lines) 





13) 
AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 
Telephone: ROYAL 4861 








SALES BY 





By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


Main Location 


AUCTION 


Auctioneers 


Tenders must be submitted by 10th May, 1960 

Barnesdrill horizontal borer ; O.D 
capstan, turret profiling and centre lathes ; 
threading, and shaping machines, etc., located at 
Cheshire 


Tenders must be submitted by 30th May, 1960 


locations. 


Tenders must be submitted by 20th May, 1960 


Avenue House, High Holborn, London, W.C.1 





May 34 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY 
miscellaneous stores, Royal Arsenal, Woolwich, SONS & CASSELL 
including : London, S.E.18. (Dept. L), 10, Lioyd’s 

Avenue, London, E.C.3 

(Tel.: Royal 4861.) 

S.S. and S.C. lathes ; capstan and turret lathes ; radial and vertical drilling 
machines ; surface, cylindrical and internal grinders ; vertical and hori- 
zontal milling machines ; shaping and hacksawing machines ; bandsawing 
machines and circular saw benches ; twist drills ; grinding wheels pneu 
matic tools ; diesel and petrol electric generating and charging sets : diesel 
and petrol fork lift trucks ; refrigerator spares and cooling units ; Paterson 
trailer-mounted water purification plants; petrol and electric industrial 
trucks ; oil-fired bitumen distributors ; Phoenix diesel decanting unit 
Pegson diesel rock crusher ; trailer-mounted bulk cement carrier soil 
stabilisers ; crawler tractors ; radio and electrical stores and equipment 
prismatic binoculars ; battery and mains-operated tape recorders, etc. ‘ 

May 10 Machine tools and M.O.A. Storage Depot, J. H. NORRIS & SON 
miscellaneous stores. Byley, Nr. Middlewich, (Dept. L), 9, Albert 

Cheshire. (Sale at Cheet- Square, Manchester, 2 
ham Town Hall, Man-  (Tel.: Blackfriars 8373.) 
chester, 8.) 

May 17-20 Vehicles, earth mov- M.O.A. Storage Depot, WALKER, WALTON & 
ing and lifting equip- Ruddington, Notts. HANSON (Dept L) 
ment. Byard Lane, Bridlesmith 

Gate, Nottingham 
(Tel.: 54272.) 

May 24 Miscellaneous stores. Command Ordnance FARRANT, WIGHT 
Sub-Depot, Devizes.(Sale MAN & PINNIGAR 
at Corn Exchange, (Dept. L), 2, Newport 

Devizes.) Street, Swindon, Wilts 
(Tel.: 5151/2.) 

June 10 Machine tools and Technical Stores Depot, SHOULER & SON 

miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
at Melton Mowbray.) Street, Melton Mowbray, 
Leics. (Tel.: 3081.) 
June 16 Miscellaneous stores M.O.A. Storage Depot DIXON & WALLACE 
and Vehicles. Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
Kilmarnock, Ayrshire. Buildings, Graham Street 
Glasgow, E.1. 
: (Tel.: Bridgeton 2447/9.) 
Application for catalogues, available 14 days prior to date of sale should be made on/y to the 
iuctioneers shown above (price of catalogue Is. Od.— P.O. only) 
SALES BY TENDER 


46 Continental type cistern rail tank wagons, Class A and Class B, capacity approx. 20 tons 
Located at M.O.A. Storage Depot, Elstow, Kempston Hardwick, Bedford. 


radial drill ; 
horizontal and production milling machines ; 


Quantity of industrial, pharmaceutical, organic and laboratory chemicals, including mepacrine 
tablets, hexachlorethane, oleum rappi, pamaquin tablets and bleaching powder, etc 


Application for Tender Forms should be made to War Office, Directorate of Disposals, First 


surface internal and centreless grinders ; 
honing 
M.O.A. Storage Depot, Byley, Nr. Middlewich, 


Various 


E118 3 

















FOR SALE 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “‘ Romney ” 
Huts, 35ft. wide, and “‘ Blister” Hangars, 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel] sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath 0021). 

Ell3 o 


FOR SALE.—New and unused AKINS CLASSI- 
FIER 60in, SIMPLEX SUBMERGED SPIRAL 
TYPE complete, by Head Wrightson and Co. 
Built in 1946. Price as and where lying in GHANA, 
£2000.—Further details on application to WEST 
AND SOUTH AFRICAN MINING SERVICES, 
LTD., 120, Moorgate, London, E.C.2. £9542 Gc 


STEEL FRAMED BUILDINGS FOR SALE, 
8ft. to 400ft. clear width, as Workshop, Storage, 
Hangar Buildings, &c.—Please write details of 
requirements : Bellman Hangars, Ltd., Hobart 
House, Grosvenor Place, London, S.W.1. E176 G 








FOR SALE | 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
__All kinds of Hydraulic Equipment in Stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 








East 1844/5. Elilo 
; FOR SALE 
ONE CRAFTON ELECTRIC GLASS OVEN 
Model_E.G.H. 2X 230V, 7-SkW, max. working 
temp. 700 deg. C. Complete with “ Maclaren” 
thermostat and Pyrometer. 
ONE CRAFTON ELECTRIC OVEN, Model 
M.67, 230V, 7kW, max. working temp. 900 


deg. C., with control pane! and Pyrometer 

ONE SCRIVENER CENTRELESS GRINDER, 
1959, No. 1 controlled cycle with Process times, 
4in. wheels. 

ONE SCRIVENER CENTRELESS GRINDER, 
No. 1 C/B 3in. wheels, 1948. 
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some of PLATE BENDING UP TO 5” THICK \ 


the facilities 
DISHED DRUM ENDS UP TO 4” THICK. 


mow existing... Le 
FULL RANGE OF AUTOMATIC WELDING. L 
STRESS RELIEVING FURNACE (16’ x 16’ x 47’) \ 


j 1,000,000 VOLT X-RAY EQUIPMENT. 


4 CHEMICAL AND MECHANICAL LABORATORIES 
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No less than 19 of the 20 leading manufacturing 


The » 
hal 1 l’arCc fo) firms in Britain use Miraclo. They use it 
NYLON BELT 


WITH CHROME LEATHER DRIVING FACE because it pays them. Try one of these belts 






on the worst drive in your Works and you 
will soon know why the Miraclo belt is so 


widely used by many famous firms. 


MECHANICAL — 
HANDLING 
EXHIBITION 


EARLS COURT 
Send at once for this free twelve-page colour 3-13 MAY 


Brochure No. 100 from which thousands of 
Engineers have learnt HOW TO DESIGN A 
MIRACLO DRIVE. 
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STEPHENS BELTING COMPANY LTD. : SNOW HILL: BIRMINGHAM - 4 
Northern Area: IRA STEPHENS LTD. - WHITELANDS - ASHTON-under-LYNE. nei 
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To withstand ‘shock treatment’ 
in marine evaporators... 


Mi F 


Ad Yd 
NICKEL-COPPER ALLOY 

























In the ‘“‘Maxim”’ continuous sea-water evaporator manufactured 
by Frederick Braby & Company Limited, an 

ingenious solution is found to the problem of scaling. 

After some 7§ to 100 hours’ continuous operation, brine is 
drained from the unit, and the corrugated heating element 

is subjected to a cascade of cold sea water 

which causes sudden contraction, and consequent 

cracking and shedding of the scale. 

In this unit, Monel is used for the heating element 

and evaporator shell. ‘This nickel-copper alloy not only resists 

the corrosive attack of boiling brine and steam in 

continuous operation, but is strong at the temperatures 

employed and withstands the pressures developed in normal 
operation and in “cold shocking” treatment. It permits 

the use of thin gauge units with consequent rapid 

heat transfer rates, and confers reliability in general on units which 
can deliver from 750 to 90,000 gallons of fresh water daily. 











( Above 
used for t 


he 
? —s } } BL? » ha , r 
heating and ‘“‘cold shock”’ treatmen 


This Maxim L120D Unit gives an output of 37 tons of fresh water daily. Monel is 
evaporator shell and the heating element to withstand boiling brine, waste steam 


Left) The M.S. “Maturata”’ (7365 tons gross), Messrs. Thos. & Jno. Brocklebank Ltd., 





*TRADE MARK which ts fitted with Maxim distilling equipment. 
1 ‘ , 
i for a copy of ‘WIGGIN NICKEL ALLOYS 
| Contains invaluable information on applications of Wiggin wrought nickel 
ed 21! Is alloys. 
1 NAME 
i 
| APPOINTMENT OF DEPT 
APA AND ADDRESS 
The heating element of the unit is made in corrugated form preser 
a large heating surface. The unit ts subjected to cold brine shock treat i 
ment which causes 1t to contract and shed tts scale i £/C20/4 
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ae. HENRY WIGGIN & COMPANY LIMITED -WIGGIN STREET- BIRMINGHAM 16 
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REINFORCED CONCRETE 
STRUCTURES 


OF ALL KINDS 
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We Design and Construct 

the complete work. 

At any of our Local Branches, 
you will find experienced 
Engineers ready to discuss 
your requirements. 





Head Office: 
4 CLARENDON ROAD, WATFORD, HERTS. 
Telephone: Watford 34481 





BRANCHES: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM - EDINBURGH - CARDIFF 
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Bearings 





- Napiers, in solving a problem in the gear-train of the Deltic engine, chose Hoffman: 





Bearings 






And when Napiers had another problem to solve, they again chose Hoffmann Bearings 






The problem was twofold: how to place the weight of the Deltic engines as far aft as 






possible in a fast patrol boat, and having done so, transmit full power indirectly to the 






propellers. Napiers solved the problem by producing the Vee drive gearbox shown in the 






illustration, an innovation with boats of this power classification (3,100 h.p.). Hoffmann 
Roller Bearings are clearly RIGHT IN THE PICTURE! 








*And SO years earlier 





Evtract—“Cycle and Motor Trade 
Review Noy 23rd, 1905 The 






Hofimann single row ball journa 





hearings have heen adopted for the 






Napier Car, and all tests have proyec 






satisfactory.” 
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THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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